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PREFACE. 



CUE object of this treatise is to provide the nied- 
ical student with a systeniatie text in the pri- 
mary principles of oj^hthalniology, such as 
will be a reliable assistance to him in his pursuits of 
knowledge as a student of medicine. 

Xo apology can be necessary for the issuance of 
a work of tliis kind, wh(»n it is known that there is 
not a treatise that is particularly designed for the 
student in his class work in college, most works 
being intended for the skilled oculist. 

Tlie arrangement of the subjects has be(»n made 
in keeping with the* nt»eds of the student: tirst the 
anatomy and physiology of the eye, then the diseases 
and their treatment in such natural order, that the 
subject treated is designed to prepare him as well 
as i)ossible at each recitation for that which follows. 

While this treatise is especially intended for 
\\w student in his class w^n'k at college, it is no less 
adaptable for him as a general practitioner, for what 
is necessary for the student to know and understand 
tlioroughly, in reference to a knowledge of tlie anat- 
omy, diagnosis and treatm(»nt of an affection of the 
ry<*, in the most concise* and i)ractical form, is (equally 
suited to the general i)ractitioner. 

Another important fc»ature of tliis work is tlu» 
glossary, or rather a limited di<tioiiary of not only 
all tin* t(n*ms used in this treatise, but all terms n*lat- 
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iug t»> tUf eve sii far as it lia« been iioxsiblc to gatlior 
Llieui. Tiiif! 1 coiiteivf will servp to savo tiiiu- in 
BcaiTliing for the iiR>auiii}r of a word and oftpu pre- 
vent the stmlent from passiuj; it entirely, for if liis 
mt'dical dictionary sliould not liappen to be at hand, 
the word is often passed and perhaps not referred to 
again. 

The proniineiation of the word in also a feature 
not to l)e neglected by the student, for whatever 
pi-omint-iation he has been allowed to use at school, 
be it right or wrong, ia generally carried throughout 
life; for this reason it has been the effort of the 
author to obtain the latest up-to-date proniinciatiou 
of all words used in this text. This part i)f the work 
has been under the supervision of Prof. O, M. Wa- 
ters, to whom I am under many obligations. 

As the plan of recitation in medical schools is 
fast superseding that of the lecture, it has been my 
endeavor tc( so arrange the matter that it may be 
especially adapted to that method. 

The subjects, therefore, are conveniently ar- 
ranged in sections of about one recitation each, and 
the paragraphs are so condensed that the teacher 
can, at a glance, intelligently frame his question. 

1 am much indebted to my late assistant, Dr. 
D, L. Cowden, and my son, ('. C. Wright, for their 
bind assistance in compiling the glossary. This has 
been an arduous work, the completeness of which 
attests the painstaking endeavor to make it as pre- 
cise, and at the same time, as explicit as possible. 

Many of tlie definitions in the glossary have 
been taken word for word from Duane and Thomas. 



PREFACE. V 

As it has been iny desire to obtain the most explicit 
definitions, and as I have found those which I have 
taken from the above authors all that could be de- 
sired, I herein acknowledge my indebtedness to 
them. 

During the preparation of these pages, the fol- 
lowing works have been freely consulted, and any 
matter which was considered as particularly advan- 
tageous to the student, has been utilized and ar- 
ranged to conform with the conception of this work. 

Diseases of the Eye. Dcl^chireinitz. 

Text-Book of Ophthalmology. Fuchs. 

Diseases of the Eve. MacNamara. 

Swanzv on the Eve. 

Human Physiology. Flint. 

Gray's Anatomv. 

Leidy's Anatom3\ 

Ophthalmology and Ophthalmoscopy. Nchmidt- 
Rimpler^ by Roosa. 

Hare's Therapeutics. 

Student's Aid in Ophthalmology. Walker. 

Diseases of the Eye. Noijcs. 

Diseases of the Eye. Mcyvr. 

It now remains for me to particularly acknowl- 
edge the kind assistance of my friend, Mr. Fred J. 
Heer, who, together with the emjiloyes of the Luth- 
eran Book Concern, has had charge of the mechan- 
ical work. It has been their constant effort to bring 
this part to the highest possible standard. 

John W. Wright. 
141 East Long Street, Columbus, 0. 
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CHAPTER L 

SECTION I. 

CHE Eye is the organ of vision. 
Vision is the faculty of seeing. It is the 
process by which images- of objects are made 
upon the retina and their impressions transferred to 
the brain. 

Ophthalmology is a treatise or a discourse 
upon the eye. 

For convenience of study, Ophthalnioh)gy is di- 
vided into the Anaiy)mical, the Physiolocjical, the 
Pathological and the Therapeutical. 

Anatomical Ophthalmoix>gy treats of the 
anatomy of the eye and its appendages. 

Physioix)gical Ophthalmology treats of the 
functions of the eye and its appendages. 

Pathological Ophthalmology treats of the 
diseases of the eye and its appendages. 

Therapelttical Ophthalmology treats of the 
remedial agents used in the treatment of the diseases 
of the eye and its appendages. 
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xiNATOMlCAL AND PHYSI()L0(;T('AL OPH- 
THALMOLOGY. 

The various disoasos of the eve cannot be Intel- 
ligently studied and appreciated witliout a knowl- 
edge of the parts which arc* in juxtaposition. Hence 
the anatomy of the Oubtt, the place where the eye 
rests, is of sij^nificant importance. 

The Orbits an* the cavities which contain the 
eyes. 

The orbits are four sided pyramidal bony cav- 
ities, with the bas(»s in front and the apices behind. 

Each orbit is composed of seven bones, viz.: 
superior maxillary, malar, frontal, palate, sphcnioid, 
ethmoid, and lachrymal. 

For convenience* of studv the bones of each orbit 
may be arranged as follows: 



Bones of orbit 



Floor. 



Roof. 



Inner wall. 



Outer wall. 



i 



Orbital plate of superior 
maxillary. Portion of ma- 
lar; orbital process of 
palate bone. 

Orbital plate of frontal 
mainly ; at apex small 
portion of sphenoid. 

Mainly the ethmoid; lach- 
rymal ; sphenoi*! behind ; 
nasal process of superior 
maxillary in front. 

Sphenoid behind; malar in 
front. 



The openinjrs or foramina of th(» orbit may be 
<;onsidered as follows: 



SMALLER FORAMINA. 



Orbital 
Foramina. 



Optic. 
Sphenoidal. 

Spheno - maxillar)- . 
Lachn*mal. 

Other foraminao. 



( Communicates with the cra- 

^ nial cavity. 

f Communicates with the cra- 

' uial cavity. 



Communicates with the tem- 
poral, spheno - maxillary, 
and zygomatic fossae. 

Lachrymal fossa with the 
nose. 



{ 



The infra orbital, anterior 
I and posterior ethmoid, 



[^ and malar. 



The optic foraairii trausmits the optic nerve and 
ophtlialmic artery. 

The sphenoidal foramen (fissure) transmits the 
third and fourth oi)htlialini(* divisions of the fifth 
and sixth nerves, and the ophthalmic vein. 

The Hpheno-marillary foramen (fissure) trans- 
mits the infra-orbital vessels and nerves, and the 
ascendinjjf branches from the spheno-palatine gang- 
lion, and superior maxilhiry nerve. 

The lachrymal foramen (groove) is occupied 
by the lachrymal sac and du(*t, through which the 
tears are transmitted to the nose. 



Smaller Foramina. 

Infra orbital foramen (groove) transmits infra 
orbita vessels and ner\^e. 

The malar foramen (sometimes two) transmits 
facial nerves. 

Atiterior and posterior ethmoidal foramina 
transmit ethmoidal vessels and nasal nerve. 
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The orbit is lined by periosteum, continuous at 
tlie fissures and sutures with that of the bones of the 
face and the dura mater. 

The periosteum liniuo the orbit forms a ten- 
donousring about the optic foramen; which gives 
origin to the ocular muscles. 

The orbital periosteum is covered with a layer of 
connective tissue and fat, upon which the eye rests. 

In the roof of the orbit are two dei)ressions 
which require especial attention in the study of the 
eye : 

1. The fovea tr(H'hI<iri% at the inner angle for 
the pulley of the superior oblique muscle. 

2. The fosme lachnfmali.% at the outer anterior 
angle for the lachrymal gland. 



SECTION 11. 
The Lids. 

The Udii are the nppcndafjvs of the eye. 

Th(» lid from without, inward, is composed of 
intequmvn t, comivetivp tissitr^ orbicularis palpebral 
muscle, tarsal cartihuje^ meibomian (jlandSy and eon- 
junetiva. 

The intequmentj which is continuous with that 
of the face, becomes continuous with the conjunc- 
tiva at the border of th<» lids. 

The cilia are short stiff hairs placed in from 
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two to four rows in the integument at tlie anterior 
border of the lids. 

The cilia protect the conjunctiva frorn dust and 
other foreign substances. 

A sebaceous follivk is a sack containing a gland 
which opens at each side of the follicle of each 
cilium. 

The functions of the cutaneous glands here are 
to moisten the cutaneous surface near the opening, 
and to soften the hairs. 

These sebaceous glands are sometimes called 
Zeissian glands. 

The orbicularis palpebrarum musele surrounds 
the fissure between the lids, and is composed of pale 
thin fibres. It adheres closely to the integument 
anteriorly by the connective tissue, but posteriorly 
glides over the tarsal cartilages. 

The opening formed by the edges of the lids is 
called the palpebral fissure. 

The tarsu^s (plural, — tarsi. The term tarsal 
cartilage is an improper application.) A semilunar 
framework of condensed connective tissue, giving 
firmness and shape to either eye lid. 

The tarsus in the upper lid is oval and is thick- 
est at its anterior edge. 

The tarsus in the lower lid is thinner and nar- 
rower than that of the upper lid and is of nearly 
uniform breadth throughout. 

The tarsi are firmly held in position by fibrous 
tissue internally to the teudo ocnli, externally to the 
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miliar bonis ami almvi- ami hcliiw to tlic margin of 
the oi'bil, l)_v tlip piilpcbral li^ameut. 

Thf ilcihoiniaii ijlaiids, sonu'timcs railed palpe- 
bral glands, are sebat-euiis fjlands embodied in the 
under surfat-e of eacli tarsus. 

Tlie Meibomian glands nHral>er from 25 to 30 
ill the upper lid, and from 20 to 25 in the lower. 
Each jiland consists of an excretory duct, with CiPcal 
appendafjes arranged along its sides. These ducts 
open fm the free borders of the posterior lip of the 
eye lid. 





1, 1, inlCTDal trail or the orbit; 2.''. internal uartion ariheoi 

Ur1» p«lpthrariim ; .1, 3, «twcliineiii of this iniiH'lc to tne 

□rbii: iorifiw for the paguvc of the dbhI artery : A. muscle or 

t: e. S, posterior nurlitEe a( the evelida. with the Mel- 

n Rlandii:T,T,tl.S,H,y, 10, lai^hrynulGlanil and ducts; U, 



The Meibomian filands are simply large seba- 
ceous glands whose function i.s to secrete the sebum, 
which lubricates the edges of the lids. This lubri- 



THK CONJUNCTIVA. ^ 

cation of the edges of the lids prevc^Dts the overflow 
of tears over their borders, and renders the palpebral 
fissure water-tight. 

The CoN.ri^TTivA. (Me^irkana Conjunctiva.) 

The nuieons membrane covering the inner sur- 
face of the eye lids and the outer surface of the eye 
ball. 

That part of the conjunctiva which covers the 
inner surface of the lids is known as the palpebral 
crmjnncfira ; the part cov(*ring the e\ve-ball, the hnlhar 
or ocular ronjunctira. 

The conjuHcilral sar includes all that portion 
anterior to the eye and posterior to the lids. 

The ocular voujinicfira (overs the anterior sur- 
face of the eye-ball, the anterior ei)ith(dium of the 
cornea being a continuation of it. 

Fornix conjiufcfira is that portion of the con- 
junctiva at the point of rc^flecticm from the lid to 
the globe. 

The caruncifia lachrt/fnalis is a small rounded 
projection at the inner angle of the ey(% consisting 
of a little island of cutaniMius tissue bearing fine 
hairs. 

The palpebral conjunctiva is thickest and most 
vascular, and is firmlv adherent to the tarsus. 

The fornix conjunctiva is thin and loose. 

The scleral conjunctiva is thiniua* than the pal- 
pebral, and is loosely conncMted to the ball by epi- 
scleral tissue. 
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The foi'Deal coiijuurtiva (almost i-ntirfl.v epi- 
thelial) is thiuiiest and VL*ry flosrly connected to the 
corucH- 

Tlie edges of the lids are lubricated by the secre- 
tion of the Meibomian glands. 

The conjunctiva' are moistened by the secretion 
from the hnhrynial yland. 

The Lachhyslal Appakattts, 

The Invhnjmal apparutiix is composed of the 
laehrifiiiiil i/Iand and its eirvriiori/ (lachrymal) ducts, 
the hfhryuHtl ca/nalicuH, the lacbri/mal stic, and nasal 
dwt. 

The lachrtfinal gland consists of two portions: — 
a large superior, and a small inferior portion, situ- 
ated in a depression of the orbital plate, the fossa 
lachrymal is. 

The Iwbri/mal durtf convey the secretion of the 
lachrymal gland under the conjunctiva and open at 
the fornix conjnnctivfe. Tliey vary in nnmber from 
seven lo fourteen. 

The Uu-hnjmnl cainiliriili are situated at the 
inner angle of the margin of each liti, and unite 
before reaching the lachrymal sac. 

The luchrj/mal mc is the upper dilated portion 
of the passage which conveys the tears to the cavity 
of the nose. 

The iiaml dud extends from the lachrymal sac 
to the inferior meatus of the nose. 




THE LACHRVMAI, APPARATUS. 



Tlie pinu'ta liirliriDiinlifi urc the small opfiiings 
or mouths of tlie i.aiiuli(iili. 
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Tlic physiological functions of the lacliryraal 
apparatus nre the secretion of tlie tears by the lach- 
rymal gland, their piinveviince through the lach- 
rymal (excretory) ducts to the fornix coujunctirie, 
■ whence the eye is moistened; the secretion is then 
I taken up by the pnncta and passes through the 
caualiculi to the lachrymal sac, thence thr.ini;!i the 
nasal duct aud into the nose. 

The liuhrymal urcrrtioii is a slightly alkaline 
[ solution, and serves to moisten the anterior portion 
L of the eye. 

By the frequent closure of the lids the secretion 
'.' is conveyed from the lachrymal gland to the lach- 
, rymal sac. 
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The eyelids are opened by the (*oiitraetion of 
the levator palpebne superioris. 

The eyelids are closed by the coiitraetion of the 
orbicularis palpebral and the relaxation of the leva- 
tor palpf^brie superioris. 

The levator palpebra superioris is supplied by 
the third nerve. 

The orbicularis palpebra is supplied by the 
facial nerve. 

The point of union b(»tween the lids is called 
the ])alpebral commissure. 

The vuuihi are th(» anji:les fornuHl by the junc- 
tion of the two lids. 

Tli(» out(»r jjart of the iissun* is known as the 
outer (ftuthusy and that of the inner, as the hnicr 
cant hits. 



SECTKJX III. 

TllK EVK-HALL. 

The eyeball is situat<Ml in tin* anterior pait of 
the orbit to its outer side*, an<l about (M[ui-<listant 
from its upp<M' an<l lowc^r walls. It r<»sts ujMin a 
cushion of cellular (issue an<l receiv(»s protection in 
fr<mt bv the (»v<»li<ls. 

• • 

The ey(» is spheroidal in form with the s(»<i:ment 
of a smaller sph(M*(» ])rojccting fnmi its anterior 
surfa<e. 



THK i:yf:ball. 



■SUPEfilDfl fiECTUS 




KceRiofl Rtcrus 



The full size of the eye is nut reai-hed until about 
twenty years of aj""'. 

The anterior pole (if the eye is the {leonietric 
center nf the cornea. 

The pimtirior pule or finidtiK of the eye is the 
geometric center of the back part of tlie s'<'1>p- 

Tlie optic axi)t is an iniaf^inary )ine from pole 
to pole. This Hue is also thi- antero-posterior iliani- 
eter of the eye. 

The fi/tiaforia! phmr ia an iinajrinary plane 
throngh the center of the eye pei-peudicnlar to its 
axis, dividing the globe into the anterior and pos- 
teriin- hem i spheres. 
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Mcridminl plaiivn arc imaftiuary planes coin- 
ciding witli the axis. 

The wei^jht of tbe eye is about ninety-five grains. 

The antero-poaterior diameter of the eye is about 
ninety-HevPu Inmdredths of an inch. Its vertical 
diameter is abont ninety-one hundredths of au inch, 
and its transverse diameter is about niuety-three 
hundreths of an ineli. 

The eyeball is oomixised of tliree tunics or coats, 
and from without inward are first, xrlprotira and 
cffTura: second, tiiiiiiv niKciiluKd ; third, the retina. 

The Sci,ki»>tica. 



The Hchrotica is the tough, white, outer fibrous 
coat covering the whole of the eye except the an- 
terior portion occupied by the cornea. 

The sclerotic coat serves to g^ve shi-pe to the 
eye and protects its more delicate interior. 

The sclerotic is thiekest at its posterior portion, 
and gradually becomes thinner as it api)roache8 the 
cornea, where it again thickens a) the sclero-corneal 
junction. 

In infancy the sclerotic is very thin, and more 
transparent than in the adult, as is evidenced by 
the bluish tint due to the choroid which lines its 
inner surfac'e. 

Near the posterior axis of the eyeball is the 
lamina vribromi, a sieve-like plate, consisting of many 
perforations of the sclerotic al this point, through 
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which the optic nerve, after being divided into many 
bundles of nerve fibres, entcTS the eye. 

The caual of Schlcnun or circular venous sinus 
is a congeries of blood vessels at the sclero corneal 
junction, and parallel to the corneal border, but 
entirely within the structure of the sclerotic. 

The circular venous sinus is the outlet by which 
the aqueous humor finds its way into the circulation. 

The cornea is the transparent part of the ex- 
ternal coat of the eveball, and is situated in the 
anterior portion of the eye. 

The cornea projects beyond the curving surface 
of the sclerotic, and is therefore the segment of a 
smaller sphere than it (the sclerotic), and occupies 
about one-sixth of the surface of the eveball. 

The cornea is about eleven mm. in its vertical 
diameter, and twelve mm. in its horizontal. 

The cornea is thicker at its rim than in the mid- 
dle, being about one ancl one-tenth to one and two- 
tenths mm. at the former and one mm. at the latter. 

The cornea consists of five layers from without, 
inwards, as follows: 

(1st) Epithvlu(m; (2nd) anUrior chiHtic Inmiw.i^ 
(Bowman's membrane); (3rd) the substantia propria^ 
(cornea proper); (4tli) posterior clastic Iamina,j (I)es- 
cement's membrane); and (5th) the cndothdinni. 

The tissues of the cornea and sclerotic, at the 
junction of the two pass imperceptibly into each 
other. 

The cornea has no blood vessels, except for a 
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narrow spare about its lini of about one and five- 
tenths mm., at which ])]iiL-i' it is supplied from the 
conjuui'tiva, the vessels of which run between the 
epithelium and the anterior elastic membrane and 
turn upon themselves in capillary loops. These 
vessels are from the episcleral branches of the an- 
terior ciliary arteries. 

The cornea is abundantly supplied with nerves, 
derived from the ciliary nerves, which ent^r from 
the sclerotica as medullary fibres, ami divide, after 
their entrance into the cornea, into ti-ausparent (non- 
niednllated) branches. 

The cornea receives its nourishment from a 
transparent liquid (the plasma) which circulates 
throuf^h the lymph spares and channels of its sub- 
stance. 

TtiNicA Yasculosa. 

The tunica i-anculofiu or uveal tnut, the second 
tunic of the eye, consists of tlie rhoroiii, ciliary body 
and iris. It lines the inner side of the sclerotica, and 
is perforated posteriorly by tlie optic nerve, and has 
a ciri'ular opening in front, the pupil. 

The choi-oidal and ciliary portion of the tunica 
vasculosa is adhered more or less firmly to the entire 
inner surface of the sclerotica; the iritic portion, 
excepting the corneal margin, is free, and Its sur- 
faces are not adhered to any other part- 



I 




THR CHOROID. 

SECTION IV. 

Tfik ClIOItOID. 

The ch'H'oiil li(>sii bftwocii tlii' srierotira and ret- 
ina, anfl extends from the optic nerve to the ciliary 
body. It is eoniposed ]irinc'ipally of blood vesaela 
and dd !<. 




Although the choroid is very thin, (from 1|300 

to 1|150 of an inch in thickness) it is composed of 

four distinct layers from the sclerotic inward as 

follows: — lamina fiitira, lunira ranrnlosa propria, 

. membran<t vhoriovapHlaris, lamina cliintica. 
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Ist. Lamina fusra; a dark thin layer, com- 
posed of loose connectiv*" tissue containiug dark pig- 
mput cells, from wliith it gets its color and name 
tfiiscus, dark). Its principal office seems to be to sur- 
round and protect the vessels and nerves passing 
forward to the ciliary body and iris. 

There is a lymph space between it (the lamina 
fuKia) and tnniea vasculosa propria, the -fupra- 
ilmroidal spiKr. ' 

2nd. The timifa va^mlosa propria, or the layer 
of larger choroidal arteries and veins. 

These arteries are derived from the short pos- 
terior ciliaries (ten or twelve in number) which enter 
the sclerotica around the optic nerve, and proceeding 
forward expand in this membrane into many iuoscu- 
latiu;.' branches, some of which reach as far forward 
as the ciliary muscle, and there anastomose with the 
long and anterior ciliary arteries. 

The veins of the tunica vasculosa propria, the 
I vena vorticosa, are much larger than the arteries 

L and are situated exterior to them, 

I 3rd. The mrmbrnna rUorio-cnpillnris is composed 

I of the minute vessels which connect the arteries (ar- 

I teria ciliaris posteriores breves) with the veins (vena 

[ vorticosa). 

I The functions of the chorio-capillaris are to con- 

I vey the arterial blood to the venous system; to pro- 

^^^ vide nutrition to the eye; to regulate intra-ocular 

^^H tension; to supply nutrition and warmth to the outer 

^^H^ layers of the retina, aud in conjunction with the cil- 
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iary process, to supply nourishment to the vit- 
reous. 

4th, The lamina elastira or lining membrane, 
a very thin hyaline membrane covering the inner 
surface of the membrana chorio-capillaris, the lay- 
ers of which are bound together by stroma, a fibrous 
network in whose meshes are pigment-cells more or 
less abundant in light eyes. 

The Ciliary Body. 

The ciliary body is that portion of the tunica 
vasculosa which lies between the choroid and iris. 
It is continuous with both and is about one-fourth 
of an inch in width. 

The ciliary body is composed of the ciliary 
muscles and the ciliary processes. 

The Ciliary Muscles. 

The muscles of the ciliary body are radiating 
and circular. The radiating fibres of the ciliary 
muscles are confined to the outer portion of the cil- 
iary body, and arise tendenously from the sclero- 
corneal junction, the posterior elastic lamina and 
from the ligamentum pectinatum iridis, and are di- 
rected backwards and inwards where they terminate 
in the choroid. 

The inner portion of the ciliary muscle consists 
of bundles of fibres which pursue a circular course 
and are hence termed the circular fibres of the cil- 
iarv muscle. 

The circular fibres of the ciliary muscle occupy 
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that portion of llio riliuiy liud.v ueai- its junction ' 
with the iris. Thf ciliaiy mustlfs are much (level- J 
oped in hyperopia. 




Cihary muscle : magnified la diamilers i Sappcy). 

'l«ty vri>cc»9t»; 8. a, railUting fibre* o^ liie dHaty muscle; 7, »ecIioi 
cuUr pprtian aft'bt ciliHry muscle : ti,Ttnous plexus af IhecilUty p 
Klcrollc coal : 11, 12. cornea ; 1». epithelial layer of the cornea ; U. m 
~ cemel : IB, ligamenlum iridli iiectimtum ; 16, epithelioin or the n 
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In myopia tliey are less develop!^ and are some- 
times indeed almost entirely wanting;. 

The alwve eonditiona of the ciliary uinscle are 
Tery readily accounted for when we consider that 
the circular fibres are the ones whose function it iB 
to provide for accnntiiiodation, and a8 accommoda- 
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tion is but little olnployed in myopia, they are not 
properly developed, wiiile the opposite condition ex- 
ists in hyperopia, the liicular fibres being constantly 
called into action at every effort to see, become ex- 
cessively developed. 

The Ciijauy Processes. 

The ciliary processes are formed by folds of the 
choroid at its anterior margin, covering the inner 
surface of the ciliary body and forming a circle be- 
hind the iris around the margin of the lens. Each 
one of these folds is called a process. 

The ciliary processes number about seventy- 
two, and are of variable size, the larger of which are 
about one-tenth of an inch in length. The smaller 
processes are superimposed between the larger ones, 
but not in regular order. 

The ciliary processes are deepest and thickest 
at their fore part and gradually taper into the cho- 
roid behind. Their anterior extremities are rounded 
and free, and are suspended in the aqueous humor 
in a circle behind the outer border of the iris. 

Within the folds of the ciliary processes are re- 
ceived corresponding folds of the thick membrane 
called the zone of Zinn. This membrane is contin- 
uous with the anterior portion of the hyaloid mem- 
brane. 

The ciliary body is richly supplied with nerves 
from the long and short ciliary, and blood vessels 
principally from the long ciliary arteries; hence that 
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part of the si-Ierotic immedhitcly exterior to it is 
called the "danger zone," because any affection or 
injury of this structure is marked by extreme ten- 
derness in this region of the eye, 

The "danger zone" commences at the junctioa J 
of the sclerotic and the cornea and extends back- ] 
wards one-fniirth of au inch. 



SECTION V. 



Till': litis. 



■ 
■ " 



The tVi* is a membranous disk continiiouH with j 
the ciliary body and choroid with a central opening 
the pupiL It is held in its position through the in- , 
tervention of the ligamentum pectinatura iridis, by ^ 
which its greater circumference is attached to the j 
Bclero-corneal junction. The iris also receives sup- j 
port from the lens, whose anterior surface is rested | 
upon by the posterior surface of its pupillary border, I 
thus pnsUinp that part of the iris forward, causing it I 
to be slightly convex in front. 

The iris originates from the anterior surface of 
the ciliary body, being formed principally by the 
branches of the long ciliary arteries, which divide 
into two branches at the ciliary muscle im each side 
of the eye, and run in a direction concentric with the 
margin of the cornea, and uniting with the vessels of 
the opposite side form the circtilus arterioBm iridis 
major. 
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The vessels forming the iris are surrounded by 
a loose mesh-work of pigmented cells which fill the 
interspaces near the pupillary border; embedded in 
the stroma is the sphincter iridis, the contraction of 
which doses the pupil. 

If the lens is absent, then the iris vibrates with 
the movement of the fje-ball. This condition of the 
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iris is known as iriil(»loiiCffix, aud is caused by the 
loss of support which the iris receives from tbe lens. 

The iris is divided into two aonesi the ciliary 
zone and the pupillary zmir. 

The ciUary zone extends from the poriplieral 
border of the iris to tlie circnlns minor. 

The pupillary sone extends from the circnlns 
minor to the pupillary border of the iriw. 

These zones can best be distingnislied in the 
blue eyes of children, where the pupillary margin 
is lined by a narrow black fringe. 

They are also observed in those who are afEected 
with cataract, where the white backgronnd of the 
opaque lens contrasts with the black fringe of the 
iris, thereby making them appear prominent. 

The anterior surface of the iria is lined with a 
membrane continuous with the endothelium lining 
the posterior surface of tbe cornea. There are 
crypts or depressions in the iris which communi- 
■ cate with its tissues and place them (the tissue- 
spaces) into free communication with the anterior 
chamber of the eye. These crypts are not covered 
with endothelium. 

The posterior surface of the iris is covered by the 
posterior lining membrane and the retinal pigment 
layer. 

The diameter of the iris is about 12 mm. (one- 
half inch). ' 

The pupil is subject to variations in size, ordi- 
narily from 3 mm. to r> mm. H to 1-5 inch). 



The color of the iris dept-'Uils upon the amount 
n6 tints of the particlos coutaincd in its pigment 
kUs. and varies in liifferfnt imlividuals. 
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The rolor <if the irides as a rule are the same, 

but there are instances in wliith there are congenital 

fferences although they may be perfectly healthy. 

The iris by the action of the pupil in dilating and 

lontracting, regulates the amount of lijjht wliich 

mters the eye. 
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Thp: Pupil. 

Tilt' pupil is tbc iipcrtiirc in the iris for the trans- 
mission of ra.vs of iiylit. 

Tlie pupil is normally eccentric, that is, slightly 
below and t(i the inner side. Tins condition is not 
noticeable without minute examinatiun of the eye. 

Corrctopia is that condition in which the pupil is 
noticeably eccentric 

I'olifcoria is that condition in which there is a 
multiplicity of pupils (that is, more than one). 

A natural pupil is one which c-vists at birth. 

An artificial pupil is one that has been made by 
art. 

There is no standard size of the normal pupil, as 
80 many contingencies exist even in health, which 
tend to change it ; neither are there established means 
by which to record the exact measurement of the 
pupil. 

The pupil in normal conditions varies in diam- 
eter from two mm. to six mm., the average diameter 
beina about four mm. 

The pupil is larger, in children than in adults. 
la old age it becomes very small. 

The pupil in the normal eye should be round 
and promptly contract and dilate to the effects of 
lipht and shade. It also contracts in the effort to 
accommodate and converge, that is to ubaerve a near 
point, and dilates when the eye is adjusted for dis- 
tant vision. 
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If one eye be shaded and the other exposed to a 
light, the pupil of the shaded eye acts in harmony 
with the other; this is termed the consmsual action 
of the pupils. 

The pupils of both eyes should be of uniform 
size under the same illumination. 

Mydriasis is a morbid and excessive dilation of 
the pupil. 

Mydriasis may be paralytic or spastic. 

Paralytw inydria^h is produced by paralysis of 
the sphincter pupilla or its supplying nerve. 

Spastw mydriam^ is produced by spasm of the 
dilator fibres of the iris, or stimulation of the sym- 
pathetic. 

Myosis is an abnormal or excessive contraction 
of the pupil. 

Myosis is paralytic or spastic. 

Paralytic myosis is due to paralysis of the dila- 
tor fibres of the iris. 

Spastic myosis is due to spasm of the sphincter 
pupilla. 

There is also a contraction of the pupil known 
as spinal myosin which is regarded as a significant 
symptom in spinal disease, such as locomotor ataxia. 

Myopes as a rule have large pupils and hyper- 
opes small. 

Uippus is a spontaneous, rapid and spasmodic 
dilation and contraction of the pupil. This condi- 
tion is often observed in hysteria, mania, and other 
nervous affections. Its cause is obscure. 
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A mydriatic is an agent which produces dila- 
tation of the pupil. 

The principal mydriatics are atr()[)ine, dubois- 
ine, hyoscyaniin and cocaine. 

A mifotic is an agent wliich causes contraction 
of the pupil. 

The principal myotics are eserine, pilocarpine, 
and morphine. 

Mydriasis or the dilatation of the pu])il occure 
in fflaucoma, atrojdiy of the oi)tic nerve, (although 
not (*onstant) i)aralysis of the oculomotor nenes, 
paralysis of the nerves of the iris due to inflammation 
or increase of t(Mision. 

Myosis or contraction of th(» pui)il occurs in hy- 
pera*mia or inflammation of the iris, in the early 
staixe of all inflanuuatory affections of the brain and 
meninjres, in dis(»ases of the sjiinal chord. 

tJ.rrlii.sion of th(* pupil is that condition in which 
the entire border of tlu* iris is adluTent to th(* cap- 
sule of the lens so that no fluid can i)ass through 
the i)ui)illary space. 

In ocvhiHion of the pupil tlu^re is adlu^sion of the 
entire* bord(»r of the iris to the lens caj^sule, but the 
pupillary space is filled with plastic lymph. 

What is known as the* Argyll I\ob(*rtson pupil 
is that condition in which there is al)S(Mice of reaction 
to lijrht, although tlu^n* is contraction of the already 
small pupil for accouimodation and convergcMice. 

Th(» pupil in many cases reacts to light when 
ther(» is no p(»rc(»[)tion of light. 



THE RETINA. 27 

Lijxlit may be thrown into an eye whose pupil 
for some cause may not reai t, when its fellow will 
respond as promptly as if the light had been applied 
to the latter. 

Irregularities in the dilation of a pupil under 
the effects of a mydriatic indicate the existence of 
synechia. 

An inactive and dilated pupil does not always 
indicate a diseased conditiim of the retina. 



SECTION VI. 
Thk Retina. 

The rcfimt is the third or inner tunic of the eve. 

The retina is a delicate* transparent membrane 
formed from the fibres of the optic nerve, which are 
spread out in every direction from tlu* entrance of 
the optic nerve to the ora si^rrata. 

The retina is composed of two kinds of tissue, 
the ncrrous tisKur and the .supportinff /m*//r, and 
these tissues assist in forming all the layers of the 
retina. 

The retina is attach(»d at two points only, at the 
optic nerve entrance, and at its anterior border, the 
ora serrata. The retina is not attached to the chor- 
oid, but simply lies on it. 

In viewing the normal retina with the opthal- 
moscope, two points are particularly prominent, the 
optic disk and the macula lutea. 
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The optic disk is the head of the optio nerve, anil 
marks its entrance into the globe. 

The macula hiiea is a thinning of the retina, 
and is marked by a central depression, the fovea 
centralis. It is about 1-6 mm. in diameter. 

The microscopical examination of the retina 
demonstrates that it is composed, from within the 
globe outward, of the follnwinn layers: 

1. Membrana limitans interna. 

2. Fibrous layer, 

3. Vesicular layer. 

4. Inner molecular layer. 

5. Inner nuclear layer. 

6. Outer molecular layer. 

7. Outer nuclear layer. 

8. External limiting membrane. 

9. Jacob's membrane or rods and cones. 
10. Pigmentary layer, 

1. Mcmbriina tiiiiifaiiM iiitiriia, or the inter- 
nal limiting membrane, is a thin transparent and 
imperfect membrane, said to be formed from the 
retinal connective tissue. It lies in contact with the 
hyaloid membrane of the vitreous humor. Its ex- 
istence is considered doubtful by some histologists. 

2. The fihroiijt layer is formed by fibres of the 
optic nerve in their course to the ganglion cells, 

3. The resieular laffer is a single layer of 
large ganglion cells. Their structures are similar 
to those of the nerve centers. 

4. The inner niolerular layer is made up of 
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fine fibres mingled with the processes of the ganglion 
cells. 

5. The inner nvclcar hn/cr consists of two 
kinds of cellular elements, and two kinds of fibres. 
This layer is also known as the inner granular layer. 

6. The outer molcrular hiyvr resembles the 
inner molecular layer, but contains branched stellate 
cells, supposed to be ji^anglion cells. 

7. The outer nurlmr Ini/er consists of rod-gran- 
ules and cone-granules and connective tissue ele- 
ments. 

8. The external limiting membrane is formed 
of retinal connective tissue, the terminal extremities 
of the fibres of Muller. 

9. JaeoVs membrane or rods and eones is com- 
posed of rods arranged perpendicularly to its surface, 
and cones with apices directed towards the choroid. 
This is the most important part of the retina, being 
the percipient layer. 

10. The pigmentarf/ laj/er consists of a single 
layer of hexagonal, nucleated cells. This layer was 
formerly considered part of the choroid. 

The vascular supply of the retina is derived 
from the arteria centralis, with the exception of a 
slin^ht anostomosis with the choroidal vessels at the 
optic disk. 

The lymphatics of the retina exist around the 
vessels in the form of peri-vascular lymph-spaces. 

The rods and eones are the percipient organs of 
the retina, and are connected by nerve-fibrils with 
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the layer of uprve-fibres wliirh convey tbe visual im- 
pulses tlirouyli the optii-- nerve tu the brain. 

The point of iimst aente vision iu the retina is 
the mnriitd IvUv, and fitr diBtiurt vision the rays of 
light from an objeet must focus upon this point. 

The objects of interest as sei^n in the retina of 
a normal eye through the oplithahnoscope, ure llic 
opiiv ilixk, Uu macula lulfu anil Ihr irlhiiil rt'««t7«. 

A deBcriptinn of these parts will be fully given 
in the chapter on the ophthalmoscope. 

The OiTic XioitvK. 
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The optir nerces arise from the optic commis- 
sure, and pass forward and outward to the two optic 
foramina. 

The optic nerves are formed at the commissure 
by a decussation of the fibres of the optic tracts. 

The optic tracts are formed by two roots, — the 
external and the internal . 

The cvtcrnal root takes its origin from three 
centers of gray matter, viz. the optic thalamus, the 
external geniculate body, and the anterior tubercles 
of the corpora qimdrigemina. 

The internal root arisc^s from two centers of gray 
matter, viz. from the internal geniculate body and 
th^ posterior tubercles of the corpora qimdrigemina. 

These centers of gray matter which give origin 
to the optic tracts are connected to the cerebral cor- 
tex by a system of fibres known as the cortico optic 
radiating fasciculi and constitutes the most pos- 
terior part of the optic thalamus. 

After the formation of the optic tract by the 
union of the external and internal roots, it passes 
forward along the posterior inferior surface of the 
optic thalamus, crosses the crus cerebri, traverses 
the side of the tuber cinerium, and in front of the 
infundibulum unites with the optic tract of the other 
side to form the optic eoninmsure. 

In the optic commissure the fibres of each optic 
tract undergo semidecussation, that is, the outer 
fibres of each tract are continued into the nerve of 
the same side. The central fibres of each tract are 
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continued into the optic nerve of the opposite side, 
decussating in the commissure and extend to the 
optic papilla or disk. 

From its origin, the optic commiBsure, each optic 
nerve passes forward and uutward tu the optic fora- 
men of its side. 

The optic nerve is divided into three portions 
from within outward as follows; 

Ist. The iiitra-criiiiial, which pari: is included 
between the chiasm and the optic foramen. 

2d. The orbital, which includes that portion 
between the optic foramen and the eyeball. 

3d. The inira-wiilar, which is found within the 
sclerotic and is the termination of the nerve. 

The intracranial jxirtion of the optic nerve is 
enclosed in a sheath derived from the arachnoid. 

As the optic nerve passes through the optic fora- 
men it receives an aditional covering from the 
dura mater which covers that portion of the nerve 
within the foramen. 

As the optic nerve enters the orbit, this sheath 
from the dura mater subdivides into two layers, one 
portion of which is continuous with the periosteum 
of the orbit, and the other with the arachnoid sur- 
rounds the optic nerve as far as the sclerotic. 

As the optic nerve enters the eyeball it becomes 
constricted in its diameter and looses its coverings 
from the arachnoid and dura mater, which become 
fused with the sclerotic coat. 

The coarser interstitial connective tissue of the 
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fnerve is intercepted by the lamina cribosa, and 
* only the nerve-tubules and the blood vessels and 
some fine connective tissue elements are permitted 
to pass thi-ough into the interior of the g;lobe. 

Immediately anterior to the sclerotit- foramen 
is the choroidal foramen, the mar;j;in of which is 
marked at parts of its entire circumfereiue with 
black pigment. 

The tibres of the optic nerve pass throujih these 

' two foramina and immediattdy curve boldly round 

the margiti of the choroidal foremen and spivad out 

in all directions to form the anterior layer of the 

retina. 

The optic nerve does not enter the eye at its 
posterior pole, but a little to the nasal side of it. 

Just before the optic nerve enters the globe, it 

B perforated by a small artery, the arterla centralis 

, retina, wliich traverses its interior in a canal of fib- 

■ rous tissue, and supplies the inner surface of the 

retina. This artery is accompanied by correspond- 

injE veins. 

The optic nerve is about four mm, (l-li incli) in 
diameter and 28 mm. (1^ inches) in length in its 
orbital portion. 

The optic nerve is supplied by blood vessels from 
the ophthalmic artery. 

The special and perliaps only function of the 
I optic nerve is to convey impressions of sight to the 
[.eerebrum. 

The optic nerve is not endowed with general 
sensibility and is therefore insensible to ordinary 
impressions. 
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Optic Disk. 

The papilla uervi opfk*i or optie disk is formed 
by the radiating fibres of the optic nerve immediately 
after their passage through the openings in the scle- 
rotic and choroid. 

The central artery of the retina emerges from 
the optic nerve rather to the inner side of the disk 
where it bifurcates, one branch of which passes ver- 
tically upwards and the other downwards to the 
retina. 

The central vein a(*conii)anies the artery and is 
easily recognized by its darker color and larger size. 

The optic disk, along its margin, is frequently 
marked by patches of black pigment, which repre- 
sent spots of choroid. This is the margin of the 
choroidal foramina, therefore a black crescent lying 
against one side of the papilla or disk, or a black line 
entirely surrounding it, is a common physiological 
phenomenon. 

The optic disk, therefore, is all that portion in- 
cluded within the margins of the choroidal foramen. 

Internal to the choroidal foramen and at the 
edge of the disk is a whitish ring, the sclerotic ring^ 
caused by the choroidal foramen being somewhat 
larger than the optic foramen, so that the edge of 
the sclerotic is seen as a white band through the 
transparent fibres. The sclerotic ring is not always 
complete and is more nmrked at the outer side of 




tiie disk owiiift: to a tliiiiniii}i of the tibrc-s of the optic 
nerve iu tliat refjion. 

The optk- disli is iisnalty round nr oval iii sbape, 
altbou(;li it may be very irreftnUiT" in outline. It ia 
about 1-5 miu. in its transverse diameter. 

There is a depression near the center of the optic 
disk formed by the manuer in which the nerve fibres 
chance their direction in their passa^je to different 
portions of ttie retina. This depression is known as 
the pliiixi'/l'ii/iciil i:rcar(itif)i) or nip. 

The optic disk is pierced in the {-enter of the 
physioloffjcal excavation by the central retinal artery 
and vein. 

The capillaries of the optic disk are supplied 
from three sources, viz. the short ciliary arteries of 
the choroid, the central artery of the retina, and the 
arterial twips of the pial sheath. 

The optic disk is really the liead of the optic 
nerve, and is the only portion of the retina where 
the sense of vision is wanting, and is therefore called 
the hliiid iftot. 



SErTION VII. 
The MEni,\ op thk Eye. 

The term nu-diim in optics signifies any sub- 
stance that will transmit light. 

The mrdin in ophthalmology are those parts of 
the eye which transmit the rays of light in the func- 
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tioD of seein}];. They are the conica, the aqueoits 
I humor, cn/stallinr knu and the vitreous humor. 

The cornea is the riear transparent anterior por- 
\ tiou of the seltTotic. 

The aqucovs humor is the colorless transparent 

[ liquid occupying that portion of the cavity of the 

[ *ye lying between the cornea and crystalline lens, 

I The space thus occupied is called the aqueous 

chamber. 
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The iris separates tlii.s chamber into two parts, 
Fthe antermr chamber and the posterior chamber. 
I The two chanibtTR comnmnicate with each other 
I tbcongh the pupil. 



TEXT-BOOK OF OPHTHALMOLOGY. 



The aijueoiis bniiior is fainlly silkaline. anr] has 
a specific fjravity of about 1005. 

The afjiieous humor is rapidly icproduoed after 
it lias bfcn evacuated, as occurs fn'(]ueDtly iu acci- 
dents or operations upon the eye. 

The aqueous humor is secreted by the ciliary 
processes, and the posterior surface of the iris, 

The aqueous chamber has its exit at the angle ■ 
between the iris and cornea, through the spaces of 
Pontana (tlie meshwork of the ligamentum pectina- 
tuui) into the canal of Schlemm, thence tliruuffh a. 
system of vaWes into a plexus of veins where it is 
conveyed to the choroidal veins. 

The aqueous chamber tojrether with tlie canal 
of Petit and the canal nf Schlemm can proi)erly be 
regarded as lymph spaces, and the aqueous humor 
as the lymph occupying these spaces. 

The cry/itairuir lais is a lens-shaped body oc- 
cupying the space in the a ntero- posterior diameter 
of the eye, between the aqueous humor and tlie crys- 
talline humor. It is perfectly transparent and very 
elastic. 

The crystalline leus is a nonvascular agglome- 
ration of transparent fibrils, arranged in radiating 
sectors, and enclosed in a fibrous capsule (the lens 
capsule), situated in the hyaloid fossa of the vit- 
reous humor, and held in position by the annular bus- 
peusory ligament, (zonule of Zinn). 

The crystalline U-ns after llie age of twenty-five 
years bectmies hardened iu tbe center, which por- 
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tion is termed the nucleus, which is surrounded by 
the non-selerosed portion or cortex. 

Tlie crystalline lens, owing to its shape, is the 
most refracting of the media of the eye, its action 
being analogous to that of the convex lenses of opti- 
cal instruments. It causes the rays of light passing 
through it to focus, in the normal eye, upon the 
retina. 

Owing to the action of the ciliary muscles the 
crystalline lens varies in its convexities, owing to 
the distance at which the gaze is directed. When 
the object viewed is near, the lens is more convex; 
when it is at a distance, it is less convex. 

The crvstalline lens in the adult is about 8.5 
mm. in its transverse diameter and about 6.5 mm. 
in its antero-posterior diameter. 

At about forty -five years of age the crystalline 
lens loses so much of its elasticitv and becomes so 
hard that a convex l(»ns must be placed before the 
eye to enable it to discern near objects plainly. 

The absence of the crystalline lens is known as 
aphakia. This condition has never been discovered 
as a congenital defect, but as the result of an acci- 
dent or surgical operation. 

The vitreous humor is the transparent gelatin- 
ous mass which occupies the posterior cavity of the 
eye. 

The vitreous humor is not a secreted tluid like 
the aqueous, but an embryonic product which is 
formed in the vitreous chamber at a very eai*ly 
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piTiod of fu'tal life. Wlicn a portion of it is lost, 
it therefore is not reproduced, but its place is filled 
hy lymph, whieb does not cause appreiiable loss of 
vir^ioD. 

Tbe vitreous buniur is surrounded by a trans- 
parent capsule, the hyaloid iiiomhratii: 

The anterior porti(>n of Hie vitreous humor has 
a deep depression, the hifuloUl fm>ta, in which the 
posterior surface of the crystalline lens rests. 

The vitreous humor is traversed in its antero- 
posterior diameter by a canal, the cnual'it fii/alnidfu-i, 
which has its orijjiu at the papilla of the optic nerve, 
and extends to the posterior surface of the lens, and 
is occupied during f<Ptal life by the hyaloid artery. 

The vitreous humor in the fully developed eye 
is destitute of vessels, tbe hyaloid artery which oc- 
cupied it during fo'tal life having formed the retinal 
vessels, and is dependent ujKin the surrounding tis- 
sues, namely tbe tunica vasculosa, for nutrition. 

The principal function of tbe vitreous humor is 
in couuectiou with the aipieous, to hold the choroid, 
the i*etina and tbe sclerotic in their respective situ- 
ations. Were it not for these humors, and espe- 
cially tbe vitreous, the eye would collapse. 

The BloiiD VKSSELS of TtlK KVK AXD ITS 

Ai'Pi-:.vt)AOES. 



Tbe vascular supply of the eyeball and its ap- 
pendages is affected tiuiinly from branches of the 
ophthalmic artery as fullows: 
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Lachrymal, 

Supra-orbital, 

Superior-palpebral, 

Inferior-palpebral, 

Nasal, 

Short-ciliary, 

Long-ciliary, 

Superior-muscular, 

Inferior-muscular, 

Inferior-orbital, (branch of the internal maxil- 
lary), 

Anterior-cerebral, (branch of the internal car- 
otid). 

The lachrymal artery supplies the lachrymal 
glands, the conjunctiva, and, inosculating with the 
superior palpebral, assists in supplying the upper 
lids. 

The mipra-orhiial artery supplies the superior 
rectus and levator palpebra. 

The superior palpebral artery supplies the up- 
per lid. It entirely encircles it, forming an arch at 
the free margin where it lies between the orbicularis 
palpebra muscle and the tarsal cartilage. 

The inferior palpebral artery supplies the lower 
lid, and encircles it in the same manner as the su- 
perior does the upper lid. 

The nasal artery supplies the lachrymal sac. 

The short ciliary arteries enter the sclerotic 
around the optic ner\'e entrance, and supply the 
choroid and ciliary processes. (They number from 
twelve to fifteen.) 
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The l^^nff ciliary arteries (two in number) enter 
the 8ch»rotic* on its posterior surface on each side of 
the optic nerve, and pass forward on each side of the 
eyeball between the sclerotic and choroid as far as 
the ciliary li<»:ament, where they divide into two 
branches and form the circnJus iridis major at the 
ciliary margin, and the rirculu^ iridic minor at the 
pupillarj' margin of the iris. 

The superior mnsenlar artery supplies the blood 
for the levator palpebra, superior rectus and superior 
oblique muscles. 

The inferior muscular artery is distributed to 
the external rectus, inferior rectus, and inferior 
oblique musch^s. 

The infra orbital artery supplies the inferior 
rectus and inferior oblique muscles, and the lach- 
rymal gland. (This latter branch is often wanting.) 



SECTION VIII. 



The Lympiiatic System. 



The lymphatic system of the eye consists of the 
lymph channels and lymph spaces. 

The lymphatic system of the eye is divided into 
two portions, viz, — the anterior lymphatic system 
and the posterior lymphatic system. 

The anterior j)ortiou occui)ies two large spaces, 
viz, — the anterior and posterior chambers of the eye. 
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These two chambers are ainiplj lymph spaces and 
commuDicate by means of tbe pupil. 

The lymph iu the anterior portion of the eye Ul 1 
secreted by the iris and ciliary processes. The | 
greater portion of the lymph exudes from the pos- 
terior surface of the iris and the anterior surface of 
the ciliary body. A small amount comes from the j 
corneal endotheliuui. 

The lymph from the anterior portion of the eye*j 
is dischartjed from the anterior chamber by being , 
filtered through the sieve work of the UgaHtentum j 
pectinatum into the canal of Scklemm, From the ] 
canal of Schlemm the lymph la carried into the cil- 
iary veins. 

The posterior portion of the lymphatic system j 
of the eye occupies the hyaloid camil, the peri-cho- i 
roidal space and Tenon's xpiur. 

The lymph supplying the hyaloid canal i» de- 
rived from the blood vessels of the optic nerve, that 
supplying the peri-choroidal apace from the blood 
vessels of the choroid, and that supplying Tenon's 
space from the blood vessels supplying the optic 
nerve and Tenon's capsule. 

The outflow of lymph from all of the above men- 
tioned spaces is through the lymph passages which i 
spread out along the optic nerve. 

The lymph passages through which the outflow I 
takes place are the intrafuginal upare and the supra- i 
vaginal space. 
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As most of the lymph leaves the eye through 
the anterior lymph passages, the anterior system is 
the most important factor in many affections of the 
eye. 




Lticph • Passaobs of the Eve. Schematic. 

S, Sctalemm'B canal ; c, anterior ciliary veins ; A. hyaloid canal : p, perichorioidal 

which communicates by means of the vence vorticosa:, r, with Tenon's space ; /,'/; s, 
supravaginal space; i, intervaginal space; e, ^i . continuation of Tenon's capsule 
upon the tendons of the ocular muscles lateral invagination ). 

Figure 12. i After Fuchs. ) 

A thorough study of the lymphatic system of the 
eye should be made, for upon all theories of intra- 
ocular pressure it has important value. 

Tre Mitsclks of" the Eye. 

The eyeball is moved in various directions by 
the actions of its muscles. 
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The muscles wliicli miitributc to its movements 
are the external rectus, the internal rectus, the superior 
rc4!ius, the inferior nrtHS, the superior ohfique and the ] 
inferior ohliiqm. These muscles are called the extrin- • 
*«■ muscles of the eye. 
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The external rectus muscli' arises from two 
heads, the upper one from the outer margin of the 
optic foramen, and its lower head from the lower 
margin of the sphenoidal fissure, and in inserted ' 
into the sclerotic coat about fi mm. from the margin 
of the cornea. It is the longest of the recti muscles. 

The internal reetut arisen with the inferior rec- 
tus from a common tendon from the lower and inner 
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circumference of the optic foramen, and is inserted 
into tlie sclerotic about (i mm. from the margin of 
the cornea. This muscle is th(» broadest and strong- 
est of the recti. 

The supvrior rectus muscle arises from the up- 
per margin of the optic foramen, and from the fibrous 
sheath of the optic nerve, and is inserted into the 
sclerotic about 6 mm. from tlie margin of the cor- 
nea. This muscle is the thinnest and narrowest of 
the recti. 

The inferior rectus muscle arises by a common 
tendon with the internal rectus, and is inserted into 
the sclerotic at about Gmm. from its corneal margin, 
as the other recti muscles. 

The superior obUqu4^ arises from, the inner mar- 
gin of the optical foramen and terminates in a 
rounded tendon which glides through a cartilaginous 
pulley beneath the internal angular proc(\ss of the 
frontal bone, then it passes under the superior rec- 
tus and is inserted into the sclerotic midway between 
the margin of the cornea and the optic nerve, be- 
tween the superior and the external recti muscles. 

The inferior oblique arises from the orbital plate 
of the superior maxillary and is inserted into the 
sclerotic between the superior and external recti. 

The varied movements of the eye are accom- 
plished by these muscles, for the performance of 
which they are arranged in three pairs, eac^h pair 
consisting of two muscles, the actions of which are 
antagonistic. 
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The iirst pair is the rectus Internus and rectas 
externus, the former rotating the eye inward and 
the latter outward. 

The semud pair is the rectus superior and the 
rectus iufenop, the rectus superior rotating the eye 
upward and the rectus inferior downwards. 

The third pair is the superior oblique and the 
inferior oblique, the former inclines the vertical mo- 
tion of the eye inward (wheel motion inwanl) and 
the latter inclines the vertical meridian outward 
(Wheel motion outward). 



NEn\'E Sltpply of the Orbital Muscles. 

The external rectus is supplied by the sixth 
cranial or abducens. 

The internal rectus muscle is supplied by the 
third cranial or motor ocnli. 

The superior rectus is supplied by the third 
cranial or motor ocnli. 

The inferior rectus is supplied by the third era- 
. nial or motor ocnli. 

The superior oblique is supplied by the fourth 
cranial or patheticus. 

The inferior oblifjue is supplied by the third 
cranial op motor ocnli. 

Tiu: Blood Vessels of the Oculak Muscles. 

The muscles are all supplied by branches from 
the ophthalmic artery. 

The veins of the muscles empty into the oph- 
thalmic and facial. 




DISEASES OF THE ORBIT. 



CHAPTER n. 

DiSKASES OF THl-: OrBIT. 

►he following may be enumerated as the dis- 
eases of the orbit: 

Piriostitis, ncfrosis, crllulUis, tumors. 
Periostitis of the orbit may be amiie or chrmic, 
Aeute periosfitift may be loi-al or diffusid. 
Acute periostitis is rharat-terized by pain, swell- 
ng of the lids, intlammatioD of the conjunctiva, 
protrusion of the ball, and tenderness over 
fthe seat of the affection if it in localized. 

The rim of the orbit is attacked with special fre- 
quency on account of its exposure to traumatism. 

If the inflatnmation is diffused, the pain, swell- 

ng of the lids and conjunctival inflammation is 

nuch more pronounced. In the severe cases there 

Bis an increase of temperature, and occasionally de- 

(lirium. 

As acute periostitis of the orbit has many symp- 
»m8 in common with orbital cellulitis, a differential 
liagnosis is often difficult, especially as the latter 
[enerally accompanies the former. 

The absence of tenderness on pressure upon the 
JBar^iu of the orbit is considered by many oculists 
1 indicative of absence of periostitis. 

There is uot so much tenderness and swelling 
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of the lids or conjunctival irritation in pLTiostitis 
as in cellulitis. 

In acute periostitis there is always a tendency 
to suppuration, but tbere is no tendency to suppura- 
tion in chronic periostitis. 

Chronic periostitis of the orbit is accompanied 
by pain in and about the orbit with tenderness on 
pressure of the ball, but swelling of the lids, che- 
mosis of the conjunctiva and the exophthalmus 
which are present in the acute variety are usually 
absent in the chronic. 

Periostitis of the orbit is usually due to some 
traumatism, as blows or penetrating wounds near 
the margin. 

The chronic variety is usually the result of 
syphilis or "pheuniatism. 

Trmtiiimt, in the acute variety, consists in the 
application of fomentations, as hot as can pos- 
sibly be borne, in order to hasten resolution and 
absorption. If impossible, then evacuate the pus 
at the earliest possible moment. 

In the chronic variety we must depend on con- 
stitutional remedies. 

Necrosis ok the Bonks of the Orbit. 

As necrosis of the bones of the orbit usually 
follows periostitis, the affection rarely occurs pri- 
marily. We have therefore in this disease all of 
the accompanying symptoms, as pain and swelling 
of the lids and conjunctiva. 
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As in perioNtitis, tlip liiii uf tin- orbit is iisujilly 
■ the seat of tlie affeitirm. 

Accompanying the pain is a circumscribed 
I swelling, indnrateii at fii-st, followed usually by 
softening, then perforation and evacuation. Ab- 
I sorption and resolution rarely, though occasionally, 
Ltake place. After evacuation the sound, if intro- 
MDced into the cavity, will come in contact with 
I rough bone. 

When the necrosis is situated deep in the orbit, 
' there is increased inllaminatory action. The lids 
I become very swollen, the conjunctiva chemotic, and 
I the ball protruded to an exceedingly disfiguring ex- 
tent. The pain is very severe and usually worse 
at night. 

The cellular tisssue cannot remain intact in 
[ periostitis and necrosis, but is more or less impli- 
[ cated and often becomes so seriously involved that 
I the eye is sacrificed. 

The causes of necrosis, like that of its p.'ede- 
f cessor, periostitis, are usually wounds and injuries 
I of the orbit (mostly at its rim), rheumatism and 
I eyphilis. Occurring in children, it is usually of 
E scrofulous origin. 

If the rim of the orbit is alone affected, the 
I prognosis is usually good. 

If however the necrosis is deep in the orbit, the 
I prognosis is grave, because of tlie extension of the 
I inflammation to the meninges of the brain, the in- 
I jury to the optic nerve, and the involvement of the 
■eye in the general inflammatory condition. 
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In the ttrntmi'iif at the inripiency of the affec- ! 
tion, no matter what the cause, warm fomeDtatioDS * 
are indicated. 

The applicatiims of tincture of iodine, mercurial 
ointment and other medicines ssiid to have deob- 
struent properties are useless. 

If resolution and absorption cannot be effected^ ( 
tlie escape of pus must be hastened by incision with 
a narrow scalpel, piercing the conjunctiva as near | 
the fornix as possible, and following the orbital wall 
to the abcesH. The wotind should be thoroughly \ 
cleansed with antiseptic solutions — preferably the 1 
bichloride of mercury solution, l-5000th. 

If the patient is rheumatic or has had syphilis,, 
constitutional treatment is necessary. My prefer- 
ance is the iodide of potassium. In the adult from 
30 to 60 drops of the saturated solution, in three or 
four tablespoon fnls of milk, before meals. 



Orbital Celi.itlitis. 

The cellular and fatty tissue forming the cush- 
ion for the eyeball is liable to inflammation. 

The symptoms accompanying orbital cellulitis ' 
are fever, pain, (pdema of the lids, inflammation of j 
the conjunctiva, freijuently chemosis and more or j 
less protrusion of the eyeball. 

The protrusion of the eye is frequently so jjreat J 
that the lids will not cover the entire ball, and the- 1 
movements of the globe are limited, often to a coH' 
siderable extent. 
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If pressure is made between the margin of the 
orbit and the ball, the tumor may be locnted, which 
is generally at the outer and upper angle of the orbit. 
The tumor gradually increases in size and fluctua- 
tion is finally detected; then follows suppuration 
by an opening either in the integument or the con- 
junctiva. 

As a rule, in cellulitis there is a tendency to 
complete recovery; however, in some cases the in- 
flammatory action is so great that the ball partakes 
of the general inflammation, and as a result there 
is occasionally a loss of vision from atrophy of the 
optic nerve, suppuration of the ('ornea, or disorgan- 
ization of the deeper structures of the eye. 

Occasionally cellulitis is fatal, death resulting 
from pyjemia, meningitis or cerebral abscess. 

The causes of orbital cellulitis are colds, trau- 
matism, extension of inflammation from contiguous 
parts (as in erysipelas), tuberculosis and syphilis 
(generally from syphilitic caries of the bones). 

Treatment. — First warm fomentati(ms, consist- 
ing of water alone, as hot as can be borne, and 
changed often. Never apply poultices of any kind 
about the eve. Then as earlv an evacuatiim of the 
pus as possible. 

Tumors of the Orbit. 

Tumors of the orbit consist of cystic tumors^ 
vascular tumors and maHfjuuut tumors, 
1. (\ifstic Tumors, 
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The most fi-eqiu'iit of these is the drrmoiil c^jKt, j 
a fonpienital tumor, but wliicb often grows to con- i 
siderable Kize after hirtii. 

The dermoid ri/st, silthou^b rlassificd as an or- ] 
bital tumor, rannot be said strictly to be such, as it ( 
is always found in the integument, not within the 
orbit, but at its uppi-r and oiiti-r, or upper and inner 
angle. 

The dermoid cyst consists of subaceous matter. 

In removing the cyst care must be taken ta 
dissect out the entire cyst, for even a part of it re- i 
maiuiug behind in liable to give rise to a recurrence j 
of the tumor. 

2. Vasrtilar Tumor. 

Tlie different forms of vascular tumor, rarely, 
although occasionally, occur in the orbit. They are I 
aneurism and anyioniata of the orbit. 

The anevrUim consists of dilated vessels, and the 
angiomata of new growths consisting principally of J 
blood vessels. 

The angiomata consists of two forms, the Ivlc- I 
angicctasis and the liimorfs cavi-rtinsi. 

The teUaiiffii'dasis are congenital, anQ coDsistll 
of bright red spots in the integument of the lldB, 1 
from which it gradually extends to the orbit 

The tumorcs cavenwai lie beneath the integn- 
ment of the lids, which is protruded forward^ I 
through which is seen the bluish lustre. 

Cavernous tumors usually develop in the orbit '. 



TUMORS OF THE ORBIT. 56 

first, and growing, gradually push the eye-ball for- 
ward. 

Vascular tumors of the orbit varv in size. Ac- 
tive bodily exercise, and the acts of crying, coughing, 
etc., increase their volume, while pressure upon the 
(*ye toward the orbit diminishes their size. 

If the size of the tumor increases to such an 
extent as to endanger the eye, surgical procedure 
must be instituted. 

If the tumor is sharply defined and is encapsu- 
lated, it should be removed. 

If diffused, electrolysis is indicated. 

3. Malignant Tumors of the Orbit. 

The malignant tumors of the orbit may be classed 
as the sarcomata and carcinomata. 

The orbital sarcomata take their origin in the 
orbit proper, that is from the bone and periosteum, 
from the cellular tissue, the optic nerve and its 
sheaths, and from the lachrymal gland. 

Orbital sarcomata are enclosed in a covering of 
connective tissue. They are usually rounded and 
soft in consistence. 

There is a form of sarcomata that develops pri- 
marily in the eyeball. They usually • have their 
origin in the choroid or retina, and after bursting 
through the sclerotic, fill the orbit and push the ball 
forward. 

The carcinomata of the orbit do not usually have 
their origin in that cavity, but in the conjunctiva or 
the lids, and extend backward. 
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Caroinoiiiata of the* orbit proper have their 
origin in the lachrymal gland. 

All malignant tumors are of serious import, no 
matter where the origin of the affection, whether 
in the orbit proper, in the lids or conjunctiva, or 
within the eyeball itself. 

If oi)erative treatment is successful (and no 
other is), it should be resorted to at a very early 
date. 

ExopirrHALMic Ooitke. 

Edvphihalinw ffoitre (Basedow's Disease; Grave's 
Disease) is a condition in which there is more or 
less prominence of th(^ eyes and with which there 
is enlargement of th(* thyroid gland, an<l paroxysmal 
palpitation of the heart. 

Exopthalmic goitre is not a disease per ae of 
the eves or the orbit, but is due to a condition of 
the general system in which the brain, heart, and 
the alim(»ntary tract are more or h^ss implicated. 

The student is ref(*rr(Ml to tn^atises on general 
medicine for the consideration of this subject. 
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CHAPTER nL 

SECTION I. 
The Diseases of the Lachrymal Oland. 

CHE lachrymal gland is subject to the following 
affections: Inflammations^ Hypertrophy^ Can- 
cerous Grotcthsj and FxHtulae. 

Inflammation of the lachrymal gland may be 
acute or chronk. 

Acute inflammation of the lachrymal gland is 
indicated by severe darting pain extending from the 
orbit over the forehead and side of the head. The 
coniunctiva becomes much congested and chemotic, 
and the lids are very oedematous. The globe of the 
eye is pressed downwards and forwards, or inwards 
and backwards. 

Like all inflamnmtory actions, it terminates 
cither in resolution or suppuration. If, in resolu- 
tion, the gland is gradually re<luced in size, and there 
is general subsidence of the swelling and congestion 
of the adjacent tissues. 

If the inflammatory condition ends in suppura- 
tion, then there will be felt fluctuation at the upper 
and outer part of the orbit, which after a time will 
burst and discharge through one or more openings 

in the upper lid. 

In the chronic form, the periosteum an<l the 
bone in the vicinity of the gland become involvcMl, 
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which usually results in a fistula, whii'h n-niains 
open as hmi; as thei'e remains iHseased pin'tifiD nt 
boiie. 

Tmitinrut in the early stages of the acute form 
consists in the application of cold eompresses to the 
parts affected. 

If suppuration is inevitable, then the evacua- 
tion of the pus at the first evidences of fluctuation. 
After the contents are thoroughly discharged, the- 
wounds must be antiscptically dressed. 

The more thoroughly the pus sac is cleaned, the 
less liable are we to have periostitis and necrosis 
of the bones of the orbit. It is mostly the neglected 
cases of 8U,.puration of the lachrymal gland that 
are followed by periostitis and necrosis, 

Ej/pvrtroplijf of the lucliri/iiial i/ltnid is indicated 
by the protuberance of the parts in the vicinity of the 
gland and may be easily felt behind the outer part 
of the upper lid. 

It is painless, nodular and increases iu size very 
slowly and, like acute inflammation, may gradually 
disappear or may suppurate and result in a chronic 
periostitis or necrosis of the bones of the orbit. 

In the treatment of hypertrophy of the lach^ 
ryraal gland, absorption is often effected by the- 
local application of the tincture of iodine. That 
this treatment may be most eff3Ctive, the integument 
over the gland must be kept irritated from its use. 
At the same time constitutional remedies, as the 
iodide of iron, fresh air, and good nourishing food 
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must be relied upon in the hope of promoting the 
absorption of the tumor. 

In case of chronic enlargement of the gland, it 
may be removed. Should the gland suppurate, it 
should be treated on the same aseptic principles 
as mentioned in acute suppurative inflammation. 

The time is past for hastening suppuration by 
hot poultices and the like. At the first indication 
of suppuration the parts must be laid open, and the 
contents evacuated, and the pus sac thoroughly 
cleansed with antiseptic solutions. 

Cancerous yrowths of the Uivhrymal gland are 
occasionally met, and are sarcomatous or carcino- 

* 

matouH. 

In sarcoma of the lachrymal gland the growth 
is painless and usually slow. 

In carcinoma the growth is also slow and pain- 
less, but other glands of the body become enlarged 
and evince the malignancy of the affection. 

The treatment for cancerous growths is removal 
as soon as the diagnosis is established. 

The gland can be removed without serious detri- 
ment to the eye. 

Fistula of the lachrymal gland is the result of 
an abscess or an injury. It is easily diagnosed by 
the clear fluid which constantly drains from it 

The treatment is to establish drainage into the 
conjunctival sac, the best manner of which is to pass 
a probe along the course of the fistula, then evert 
the lid while the probe n^mains, and cut down upon 
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the probe through the conjunctiviil surface. In this i 
way another fistulous openinji will be established ' 
and the secretion thus conducted to its proper des- 
tination. 

The mouth of the fistulous opening on the skin 
should be cauterized, and the wound dressed anti- 
septicallj. 



SECTION II. 
Diseases of the Lachrymal Apparatus. 

The larhri/mal appamtim, consisting of the 
canalicnH, the shc, and the diivtx, Is liable to the in- 
flammations usual to nnieous Burfaces, the chief 
effect of which is an impediment to the transmissioa ' 
of the secretions from the eye into the nasal cavity. 
When such an obstruction exists, the condition is j 
known as epiphom, utillifidinm larhnfinnruin, or watery \ 
eye. 

The causes of obstruction of the lachrymal pas- i 
sages are numerous; the puncta may be displaced 
as from an ectropion, bo that the tears cannot enter, 
or the canaliculi may be obstructed from an inflam- 
mation of the mucous membrane of that part of the 1 
passage, or the obstruction may occur from like 1 
causes in the sac or ducts, 

The lachrymal sac is occasionally subject tol 
acute inflammation, the result of which is an abceBH.J 
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This cdnditioii is known tccliuirally us dntyi-o- 
cystitin. 

Aviilc iiiffdiiiiiKiflini of lilt' liirlirniiiiil sue is UKiijilly 
the result uf a cuiijuintivitis c»r a riilai-ili nf tlic nasal 



This is au acute suppurative infljuiiniatiim of 
the Bubmuroiis oouiipctive tissue, idiispicuous by the 
Budden development of a liijihly sensitive phlegmon- 
OH8 swellinft. This swelling, more marked in the 
retlion of the lachrymal sac, is more or less diffused, 
and the inflammation fretpiently assumes an erysip- 
elatous type. Tile swelliuj; f<tr the first forty-eight 
hours is very painful, and the tumefaction becomes 
mopp and more tense, until the height of the intlam- 
matory action has been reached. 

The pain then somewhat subsides, the integu- 
ment at the apex of the swelling beromea aomewhat 
yellowish in appearance, and finally gives way at 
this point, and the coutentrf, a large i|iiantity of pus, 
are evacuated. 

Fpon the evacuation of the pus, the swelling 
rapidly recedes, the pain ceases, and all evidences 
of inflammatory action gradually subside. 

It will be fortunate if this is the termination of 
the difficulty, for the effects are often of serious con- 
sequence, especially if the wound should not heal, 
and a fistula should be fctrmed, in which case the 
tears, instead of passing through the sac into the 
dacts, pass from the sac throngh this false passage 
I, and are discharged on tlie face 
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Sirictiiri' uf thr hirlinjiiiii} ihii't, whatever the 
cause of it nia,v be, usually results iu an abcees of 
the lacbi-ynial sac, and should the tistula close, the 
patient is liable to another attack of the iiifiamma- 
tion; however, as long as the fistula remains open, 
there is no danger of its recurrence. 

An (iIktsu of the mv always iujui-es it more or less, 
and should it recur very often, the mucous mem- 
brane lining the sac and the duct may be destroyed, 
or injured to such an extent as to permanently close 
the passage. 

It is observed by some of the older writers that 
varies or necrosis of the lachrj-mal bone follows as 
a result of an abscess of the lachrymal sac, but a i 
more recent and reasonable view is that the abscesB 
is due to the necrosis of the lachrymal bone, which 
in turn is probably due to syphilis or tuberculosis. 

Treatment. — Hot water fonienlatious as warm 
as can be borne should be employed, and as 
Boon as the abscess is pointed, it should be freely 
opened. The old practice of opening the abscess by 
introducing a knife through the canaliculus into the 
sac Is barbarous, and should not be resorted to, 
being painful in the extreme and productive of no ' 
special benefit. 

After the infiammation subsides, an attempt 
should be made to oiwn the stricture by means of a 
lachrymal probe, for in this lies our hope of prevent- 
ing a recurrence of the abscesses, and if a lachrymal 
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fistula exists, in causing tlie setTPtion to take its nat- 
ural passage through the dints. 

Ol'ERATIOX FOR SLITTING LI' THE LOT\-ER 
OANALlCin,US. 

A thorough ai-quaintance of the anatomy of 
I the parts is requisite before attempting to pass a 
probe through the sac into the nasal duct 

The parts should be thoroughly cocainized by 
dropping a four per rput solution into the eye every 
two minutes for the period of a quarter of an hour. 
The patient seated with his head thrown back, 
[ and the (tperator behind tensely draws the lower lid 
outwards and downwards with one hand, and with 
the other introduces the point of a canaliculus knife 
vertically intii the punctuni. When the jtoiut has 
well eoteivd the punctum, the knife is then turned 
and passed horizontally aloug the canaliculus until 
\ its point reaches the inner bony wall of the sac. 
I X>uring its passage the edge of the knife is to be 
' turned toward the conjunctiva, so as to make the 
I incision near the inner edge of the lid wthout cut- 
ting into its border. 



When the point of the knife reaches the inner 
wall of the sac, the eyelid being still kept on the 
L*tretch, the knife is to be elevated from the hori- 
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zontal to the perpendicular, jind tll^ caDaliculuB is 
thus divided well up to tht- sac 

To InirodiKV thr XaMOl I'rtihe. — The ranaliculus 
having been slit, a probe should be passed through 
the strirtm'e at onie. The mauntr in which this is 
done is as follows: A small-sized Bowman pmbe, 
usually a No. 3, is tirst introdueed, by stretching the 
lid and by paHKiug its point horizontally along the 
opened cuiialiiiilus until it reaches the inner bony 
wall of the sac; the instrument is then turned ver- 
tically and jjently pressfnl through the sac, when the 
ixdnt is directed outwards and backwards, it passes 
into the nasal iluct, through which it enters the 
nasal cavity. 
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(and a sinallfT nue, as a No. 2, and tlu-n if iiecesBary 

I No. 1 iutrfidmcd. IT is seldom tlie case that IIim 

LBtrictnre is so firm that the smallest probe cannot 

e admitted, bnt it sometimes orcnrs that snch is the 

lase, in which event the Btrictui'p must be incised by 

Ut^ans of a knife, wliich is introduced into the sac in 

iie same manner as tlie probe and forceil dr>wnward 

1 the direction of the tnbe, throuj^h which It passes 

by finn presume, if there ai-e no bony obstructions. 

After the lachrymal dnct has been opened with 

^he knife in tlie maimer described, tlie probes must 

? passed .it least once every forty-eiRbt hours, the 

ize being: increased from time to time as the nature 

[of the case demands. 

In case there is a bony obstruction the situation 
usually considerably complicated owinji to the 
Jiaraeter of the obstacle, whether it is caused from 
jftn exostosis, or from the closure of the bony walls 
om an injury. If from the former all proceedings to 
»en the duct may as well be discontinued, as the mu- 
■ons membrane of the canal has probably become in- 
xilved in the intlammatiou to such an extent that its 
jOsefuIness has been permanently impaired. In case 
phe walls are simply pressed together, as from an 
injury, a large dilator, as Webber's graduated dila- 
tor, ran be pressed through, and the parts so sep- 
Lrated that the tears will readily pass. One opera- 
tion is usually sutHcient, as in most cases the bones 
frtrill remain if they are pushed back to their former 
lositiou. If the walls should again come together, 
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they should be pressed apart as before, imtil they 
permaDently remain in Bucb a position tbut the tears 
will freely pass through the dact. 

It is sometimes neeessary in addition to open- 
ing up the duct, to treat the sac by means (if loial 
medications. This is easily effected by meaus of the 
lachrymal syringe. 

Any good astringent or antiseptic that is in- 
dicated can be injected into the sac by introducing 
the nozzle in the same manner as the probe, and 
when in place the fluid can be forced into the sac by 
pressure upon the handle of the piston. 

Where there is a tendency to closm-e after the 
probe has been used a considerable time, a small sil- 
ver or lead style of the proper length tan be intro- 
duced and the upper portion bent so it can lie in the 
slit of the canaliculus unobserved, which should be 
allowed to remain a reasonable length of time, un- 
less the parts should become inflamed, when It , 
must be removed, and if necessary reinserted after 
the inflammatory action has subsided. 

Mucocele is a tumor formed by the detention of 
mucous in the lachrymal sac, owing to an obstruc- 
tion in the duct, from whatever cause. The tumor is 
non-inflammatory, varies in size, and is sometimes 
very large. 

If pressure is made upon the tumor, the contents 
can be pressed out through the puncta, and in some 
cases through the duct into the nose. 
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The treatment of mucocele is the same as for 
any obstruction of the lachrymal passage, and con- 
sists in slitting up the canaliculus, and dilating the 
ducts with the probes. 
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CHAPTER IV. 



SECTION I. 



INJTTHIES AND DISEASES OF THE LlDS. 

CUE intefjument of the eyelids ia liuble to the in- 
juries and iliaeasps iueident to the integument 
of tlie otlier parts of the body, as contuBiouH, 
wounds, bums and scalds, absfesses, tumors, naevi, 
herpes, erysipelas, epitbelioraa, papilloinita (warts), 
indurated rhant-re, etc., the treatment of whieb will 
be conducted on general principles. 

Contusions and wounds of the eyelids are very 
common and are frequently accompanied by other 
more serious lesions nf the j^lobe or orbit. 

Contusions of the lids may vary from a slight 
redness to a severe ecchymosis. 

The absorption of tLe ecchymosis is hastened by \ 
the application of hot water compresses, and in most 
cases it is the only remedial means necessary. 

Ail persons who suffer the inconvenience of a 
"black eye" seem very anxious to tiet rid of it as sooa 
as possible; but there are no medicinal remedies that ' 
will hasten the absorption better than the hot water ] 
except the removal of the blood by the natural or ] 
the artificial leedi; and this is always more or Ipbb 
disappoiutiuy: to the patient, for the result is not aa J 
effective as wished for. 
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Incised and lacerated wounds should have their 
edges brought nicely and perfectly together, prefer- 
ably by a fine suture. Do not trust to adhesive strips 
for the reason that they are liable to slip. 

Strict attention must be given these cases in 
order to avoid a displacement of the puncta lachry- 
malis, or an entropion or ectropion. 

While burns and scalds of the lids require the 
same general treatment that is given to like injuries 
on other parts of the body, special attenton must be 
given these cases to prevent inversion or eversion of 
the lids, their adhesion to each other or the adhesion 
of either lid to the ball. To prevent the lids from 
uniting together or the lid uniting to the ball, the 
eye should be examined every day, and any adhe- 
sions should be separated with a smooth probe or 
blunt hook. 



SECTION 11. 

The diseases of the lids may be classified as 
blepharitis^ hordeolum^ chalazion ^ ^dermoid cyst, xanthd- 
a»ma^ ptosis^ n'tropion^ entropion^ tr'whUiHls and d'ts- 
tichinMs, ankylohlepharoHj sjpnblepharon and epieanthm. 

Blephnritis — known as ophthalmia tarsi, tinea 
tarsi, sycosis tarsi — is an inflammatory affection of 
the border of the eyelids, induced by a chronic dif- 
fuse inflammation of the meibomian glands, seba- 
ceous glands, and the follicles of the eye-lashes. 
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Blepharitis is divided into two distinct varieli^ \ 
yiz. blepharitis squamosa and blepharitis ulcerosa. 

Blepharitis squamosa is cbaracterized by an in-- 
flammatory condition of the borders of the lids, con- 
fined principally to the roots of the cilia and their j 
vicinity, the affected parts of which are covered with \ 
scales like dandruff. 

Upon the removal of these scales no ulcers are J 
found, but simply a congested condition of the skin. | 

The scales are formed from the hyper-secretion 
of the sebaceous [riands, which solidifies upon com- 
InK in contact with the air. 

This affection may be confined to one lid or to 
all, but generally both lids of both eyes in time be- 
come involved. 

■ Blepharitis ulcerosa is characterized by a greater 
degree of inflammatory ai'tlou than in the formfflf i 
variety. The border of the lids is covered with J 
a yellow crust, underneath which, after washing 
off, we find excavated ulcerations. These ex^cava- 
tiouB are caused from abscesses which have origi- 
nated from Huppuration of a hair follicle and the 1 
sebaceous gland belonging to it. 

Like in blepharitia squamosa, this variety may ] 
affect one lid or all. 

The cilia become deficient and straggling, be- ] 
cause their follicles and the sebaceous glands con- 1 
nected to them have been destroyed or otherwise-^ 
seriously injured by the suppurative process. 

Blepharitis ulcerosa is distinguished from the I 
blepharitis squamosa by the yellow crusts whichij 
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covertbeboi-dorof tlielid and glue the oilia together, 
I and by its deep absressem aud the punileiit form of 
I the inflamiiiatioD. 

The yellow crusts are formed from the inapis- 
I Bated pus, and from the abscesses of the hair follicles 
[ and sebaceouB glands. 

BlepharitiM squamosa is less inflammatory in its 
I action than the ulcerosa and causes very little in- 
convenience to the patient more than the disfiguring 
^ effect due to the reddened border of the lids. 

The following sequela' are the results of an un- 
checked blepharitis ulcerosa: 

The eye-lashes become stunted aud misplaced, 
and turn in aud irritate the conjunctiva. This eon- 
I dition known as tr'ukiafiis. 

The lashes may drop out, which condition is 
I known as madarosvf. 

The lids may become slightly everted, showing 
I the red, thickened edges, designated lippitudo. ' 

The tears may overflow on account of displace- 
f ment of the tear duct, epiphora. 

Blepharitis varies from a simple congestion to 
' the most severe iuflammntinn of the edges of the 
' lids, which become red and thickened and burrowed 
with deep ulcerations. 

In severe cases of blepharitis ulcerosa, the ulcera 
\ become so deep, and the inflammation is so extensive, 
[that not only the sebaceous glands and the hair fol- 
[ iicles become destroyed, but the meibomian glands 
ivnCFer to a greater or less extent. 
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('fiiifcs. — (inunilar curijuiictivitis, latarrbal rou- 
junctivitis, irritatiug caunn-s, such as exposure to 
dust au<l smoke and artificial light, closure of the 
lachrymal duct. It frequently follows an attack of 
measles or otlier exanthemata. 

The squamosa variety is often due to an error of 
refraction, which, when the cause is removed, ' 
promptly recm-ers. 

Trnttiiifiit. — This varies witli the variety, the 
severity auil the canst-. 

The cause, if ascertained, must always be re- 
moved, if possible. 

If closure of the lachrymal duct, it should be 
opened. If due to an error of refraction, the vision 
should be corrected. Some of the worst cases of the 
Hquamons variety, of many years' standing, which 
I have ever witnessed, recovered immediately npon- 
the patient's having the refractive error con-ected. 

The patient's general health, too, must be taken 
into eonsideration. If there i.s a tendency to a . 
BtnimouB diathesis, the general treatment for Btich j 
eases, as iron, cod liver oil, qninine, etc., are iiidi-'' 
cated. 

Although most authors claim this to be a disease ■] 
principally of childhood, it has not been my experi- 
ence to find it so by any means. On the coatrary^J 
I find more eases of both varieties in the adnlt. 

The local treatment is simple. Remove the in-J 
crustations with an alkaline solution (bicarb, soda 1 
10 grs., aqua I oz.) applied by means of cotton, until I 
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well saturated, when the crusts can be easily rubbed 
off with a small piece of dry cotton. If there are 
ulcers, apply once daily a solution of nitrate of silver 
^10 grs. to 1 oz. of distilled water) with a small cotton 
applicator, being cautious not to allow any of the 
solution to enter the eye. Immediately after this 
apply the ointment of the yellow oxide of mercury, 
1 grain to 1 dram vaselina. 

It is sometimes necessary in blepharitis ulce- 
rosa to remove the cilia. This should not be done 
unless there are abscesses at their roots. The re- 
moval in such cases gives exit to the pus, and gives 
us the opportunity to make application of the proper 
remedies to the parts affected. 

Recovery, especially in the ulcerosa variety, is 
protracted. 

HOUDEOLUM. 

Hordeolum (commonly known as stye). A sup- 
purative inflammation of one of th<» sebaceous glands 
of the lids. 

If the inflammation is connected with the glands 
of the cilia, the Zeissian glands, the affection is 
termed hordeolmn ZeissianuiH, or external stye. In 
this case, the abscess points around one of the lashes. 

If the abscess is seated in a meibomian gland, 
it is termed hordeolum Mvibomianum, or internal 
stye, and it will open either to the border of the lid 
or the conjunctiva, but rarely to the skin. 

The treatment consists in hot fomentations, in 
order to hasten the formation of i)uh, then free evac- 
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uatidn. When styes are recum-nt, it is an indie; 
tion that the general health is at fault and requires , 
attention. The refractive eunditiun of the eye ' 
should always be examined in rei-urrent styes. I 
have known some of the most stubborn oases to be 
relieved at once upon the correction of refractive ? 



rilALAZin.N. 

Chalaziun, a tumor of the lid formed by the dis- 
tension of one of the meibomian glands. Its envel- 
ope is formed by the walls of the gland and its con- 
tents are the product of its secretion. The tumor ' 
is immovable and varies in size from a pin's bead to- . 
that of a pea. 

Chalazion seldom leads to spontaneous perfora- 
tion, although occasionally this happens. When 
spontaneous perforation occurs, it is usually on the 
conjuurtlval surface. ' 

As the conjunctival surface is tlie point of least 
resistance, the tumor usually points on its surface^ 
at which place there is a small dusky spot. 

Tlie cause of these tuuKus is a chronic inflamma- 
tion of the meibomian gland or its excretory duct. 
If in the former, the tumor is caused from a hyper- i 
secretion of tlie gland. If from the latter, the duct ' 
is closed and there is a distention from an acciimu- '| 
lation of the uafurat secretions. 

The tumor is to be removed from the conjunc- 
tival surface of the lid by an incision into it. The J 
contents, which ik usually a soft gelatinous or acba- 
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ceous mass, alioiild be thoroughly scooped out, and 
the cyst wall thoroughly broken up by a cystotome 
or other suitable instrument. 

The cavity usually fills up with blood, which will 
in a few days absorb. Hot water fomentations will 
hasten the absorption. 

The particular point in this operation is the 
thorough breaking up of the cyst, otherwise it will 
refill and the tumor again appear. The application 
of medicine to these tumors is entirely useless. 



SECTION III. 



Dermoid Cyst. 



A dermoid cyst is a congenital cyst, containing 
skin, hair or other structures of the cuticle. 

Dermoid cyst is not a disease of the lids per se, 
other parts of the b(^dy being liable to it; but as it 
is oftenest found at the outer angle of the orbit, on 
or near the brow, it is here classified under the dis- 
eases of the lids. 

Treatment, — An incision, parallel with the lid 
border, should be made through the integument, over 
the tumor, through which the cyst and its contents 
should be removed. 

The wound should be thoroughly cleansed, the 
edges finely sutured, and antiseptirally dressed. 
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Xanthelasma. 

Xanlhelas/na is a diHeuse <-barart«^rized by the] 
derelopment upon the integument of the eyelids of I 
yellow or brown growths. 

These growths are uaused from a fatty degene- 1 
ration of the skin, and vary iu size and shape. 

Treatment. — The treatment consists in exctsioa J 
or electrolysis, preferably excision. 



I'TUSIS. 

Ptosis is characterized by a drooping of the 1 
upper lid, dne to paralysis, atrophy, or absence of j 
the levator palpebra 8Uj)erioris. 

The levator palpebra superioris is sujiplied by 
a branch of the third nerve. Paralysis of this mus- j 
cle alone is, however, exceedingly rare, as there is ] 
usually complete paralysis of the third nerve, espe- 1 
cially when there is ptosis. 

In case there is complete paralysis of the third | 
nerve, the following muscles, being supplied by it»-j 
are affected: levator palpebra superioris, internal^ 
rectus, superior rectus, inferior rectus, inferiw^ 
oblique, sphin'ter of iris, and the ciliary muscle. 

In the above case then, beside having drooping^ 
of the lid, the eye would turn out, the pupil wouldj 
be dilated, an<i the patient could not accommudatCh^ 

The levator palpebra superioris may becomeJ 
atrophied or enfeebled by a long continued inSam-l 
matory condition of the lid, notably trachoma. 
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There are also cases of congenital ptosis, 
wherein the muscle is defective, or entirely absent. 

In old persons, ptosis may be caused from an 
excess of integument of the lids, together, often, 
with hypertrophy of the cellular tissue. 

Ptosis, from paralysis, should be treated by 
electricity. Should this fail to establish innerva- 
tion, surgical interferenci* may become necessary. 
Excess of integument may be remedied by excision. 

Treatment. — The integument is neatly excised 
along a line of the fold, usually in a horizontal di- 
rection, together with any hypertrophied tissue 
which may exist, after which the edges are neatly 
united bv as manv sutures as are necessary to obtain 
perfect coaptation of the edges of the wound. 

All operations upon the lids, entailing a loss 
of integument, must be carefully made, so that the 
normal contour of the lids nmv not be interfered 
with to any great extent. The removal of too much 
integument, resulting in an ectropion, would be a 
serious consequence. 

EerROPiON. 

Ectropion is that condition of the eyelid in 
which it is everted, or turned cmt away from the 
eye baU, and the conjunctival surface exposed. 

This condition gem^rally affects the lower lids. 
It is mostly caused by contraction of the integument 
of the lids, as a result of wounds from burns and 
other injuries. It frequently follows blepharitis 
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margin a lis. Ectropion iu ageil persons is fi-equently 
due to atrophy of the orbicularis palpebrarum. 

It affecta mostly the lower lids, but the upper 
lid may also suffer from the same condition. 

Ectropion may be partial or complcti. 

Ectropion is partial when only a part of the lid 
is everted. 

Ectropion is eoinplrtc when the entire edge of 
the lid is everted. 

Ectropion is also acute or chronit: 

Ectropion is aotite when due to spasmodic con- 
traction of the orbicularis palpebrarum iu ophthal- 
mia neonatorum, or other conditions, in which there 
is great tumefaction of the conjunctiva. 

Chronic ectropimi is usually caused by wounds 
of the integument of the lids. It also follows severe 
fonns of blepharitis margiualis, and paralysis op 
atrophy of the orbicularis palpebrarum in senility. 

The moat annoying complication In ectropion is 
the irritation of the conjunctiva from its exposure 
to the air and dust, and the epiphora caused by the 
displacement of the puncta. 

Treatment. — The treatment for ectropion varies 
with the condition. In the acute form, the inflam- 
mation must be reduced on general principles. If 
there is much chemosis, excision or scarification of 
the protruded conjun<-tiva gives great relief. Also, 
compresses of cotton, dipped in very warm water, 
as warm as can be borne, will prove valuable in re- 
ducing the inflammation. 
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The various oponitiniis reconi mended in ectro- 
pion are applicable only in the clironic variety, 
llowpver, many of the worst looking cases of this 
Tariety will yield to medical treatment, especially 
the ectropion of the lower lid of old persons, where 
the conjunctiva is thickened and the tissues relaxed. 

In cases of this kind the exposed conjunctiva 
shonld be touched, once a week, with the solid stick 
of argenti nitras. 

The operator should have at hand a saturated 
solution of sodium chloride, to immediately apply 
to the parts to which had been applied the argenti 
Ultras. 

This application is for the purpose of neutral- 
izing the effect of the nitrate of silver, so that its 
irritating influence will not be carried farther 
than intended. A few applications of this kind will 
generally correct the most intractable ectropions. 

There are many operations recommended for 
ectropion, the most important of which are the 
Argyle Uobertson method, the Adams operation, 
Wharton Jones operation, and many others, which 
are modifications of those mentioned. 

The Argyle Robertson method is adapted, prin- 
cipally, to those long-standing cases due to thick- 
ened conjunctiva and relaxed tissue, wherein the 
tarsal cartilage loses its normal shape. 

The following is his description as given in the 
Ophthfilmic Rexnew, February, 1884: 
'The materials required are: 
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"1. A pi*-eo of thin Bheet-lead about 1 inch 
long and ] iurh broad, rounded at its extremities, 
and witli its rut margins smoothwl. This piece of 
lead must be bent with the flutters to a curvature 
corresponding to tliat (if the i-yeball. 




"2. A waxed silk ligature about 15 inches long, 
to either extremity of which a long moderately 
curved needle is attached. 

"3. A piece of fine india-rubber tubing {the 
thickness of a flue drainage-tube). 

"The operation is performed by perforating the 
whole thickness of the lid with one of the needles 
at a point (li) one line from its ciliary margin, and 
a quarter of an inch to the outer side of the center of 
the lid. 
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"The Deedlc having been ilrawn through (at «), 

is passed tlirectlir ddwnwarcj over the conjunctival 

surface of the lid, till it meets the fold of conjunctiva 

reflected from the lid on to the globe, through which 

I the needle is thrust — the point being directed 

slightly forward — and pushed steadily downward 

under the skin of the cheek, until a point (</) is 

i reached about 1 inch or 1{ inch below the edge of 

the lid, when the needle is caused to emerge, and 

the ligature is drawn through. The other neetlle 

I is, in like nianuer, thrust through the edge of the lid 

I at a corresponding point (?j') a quarter of an inch to 

I the inner side of the middle of the lid, then passed 

I over the conjunctival surface of the Hd through the 

f oculo-palpebral fold of conjunctiva, and downward 

I under the skin, till the point emerges at a spot (i/') 

i a quarter of an inch outward from the point of emer- 

Igence of the first needle (d). 

"The ligature is kept slack, or is slackened so 
[as to permit of the piece of lead being introduced 
I under the loops of the ligature that pass over the 
■ conjunctival surface of the lid, and of the piece of 
I india-rubber tubing (c) being slipped under the loop 
I at the edge of the Hd (between h and b^). The free 
ends of the ligature are now drawn tight, and tied 
moderately tightly over a lower part of the india- 
rubber tube. The excess of india-rubber is cut off — 
Mbont a quarter of an inch beyond the ligature — and 
■the operation is complete." 
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Adam's Openitidu: 





Adam's method is adapted to sueii oases of 
ectropion as are due to i'icatritial changes in the 
integument and tissues of tlie lid. 

It consists in excising; a triangular piece through 
the entire thicliness of the lid, and bringing the lid 
into its normal position by fine sntures. Care must 
be taken not to excise too much, as the result may 
be contrary to that which was desired. (Adam's 
Operation). 

Wharton Jones' Operation: 

This operation is applicable principally to the 
lower lid, where the ectropion is caused by a cicatrix 
of the integument 

The cicatrix is included in two convergent in- 
cisions beginning near the angles of the eye, and 
uniting on the cheek in the shape of a V. The in- 
tegument included in the incision is dissected up 
and made thoroughly movable. After this, the lid j 



s restored to its nomial pnsitioii and tin- lips of the 
wunnd finely sutured, wlieu the edges wUl present 
I Y shape. (Fig. 18 and 19). 



I 







There are other methods, as Deffenbach's, Arlt's, 

' "Wolfa, etc., but as they are principally mudi&cationH 

of those already mentioned and more or less difficult 

to perform, the modus operandi of each is omitted. 

The fact, in regard to all those eases requiring 

surgical treatment, in, that each method, no matter 

to what case it is applied, requires some modiftca- 

, tion; and the practical surgeon will vary from set 

I rules and adopt such procedui'e as his mechanical 
ingenuity dictates. 



Entropion. 

Entropion is a condition of the eyelid charac- 
F "terized by a turning in, or an inversion of its edges 
against the ball. 

Entropion is usually due to some organic 
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change in the structure of the lid, as cicatricial eon- 
tractions of the conjunctiva or tarsal cartilage, or . 
to spasm of the orbicularis palpehranim. 

If the entropion is due to cicatricial changes 
as before indicated, it is usually the result of a 
trachomatous condition of the lid, and affects prin- 
cipally the upper lid. 

When the entropion is ihic lo sptisni of the or- 
bicularis muscle (spastic eutroi)i<in), it usually af- 
fects the under lid, although it may affect both. 
This condition is usual in old people who have had 
an operation upon the eye, as for cataract, whicU 
necessitates the use of a bandage for some time. 
It also is seen in cases of severe blepharospasm and 
photophobia, in children principally, as a result of 
corneal ulcer. 

Trentiiirnt. — Where the entroi)ion is caused by 
organic change in the lids and especially in the tar- 
sus, an operation is usually necessary to correct the 
defect. I have, however, in some cases been able to- 
correct the defect by the continueil use of collodion. 
It should be applied, with a camel's hair brush, along 
the edge of the lid and covering the entire portion 
of the lid over the tarsal cartilage. As soon as it 
becomes detached, it can be reapplied. I have kept 
this treatment up indefinitely in both the spastic, 
and organic forms with much success. 

In severe cases of the spastic form, no matter 
from what cause, a cauthotomy is the must to be 
relied upon. This is especially the case in the en- 
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tropion due to the biephiirospasm and photophobia 
as the result of cornea! ulcer. 

In tbe unj-ieldin}; cases of the orsanic f<'rni of 
entropion, there are several methods of operation, 
owing to the condition of the parts requiring cor- 
rections, which have been recommended, the most 
practical of whieh are Arlt's Metliod aud Street- 
field's Operation, which are given below. 

Arlt's Method as described by Juler: 

"A small double-edged straight knife is inserted 
at one or the other end of the eyelid between the 
cilia and the meibomian ducts, and its point is made 
to come out through the skin about two millimetres 
above the lashes. It is then made to cut its way 
along the whole edge of the lid, and thus forms a 
bridge of tissue containing the lashes only, A sec- 
ond incision is now made from the two extremities 
of the first, curving upwards to the extent of three 
or four millimetres. This fnrms a semilunar flap on 
the upper lid which must be dissected off. The 
bridge of skiu containing the cilia has now to be 
shifted upwards, and its upper edge attached by 
sutures to the skiu of the lid, its lower edge being 
left free. Simple water dressing is all that is ueces- 
eary." 

Streatfleld's Opf-ration: 

"The lid is held with compressing forceps, the 

flat blade passed under the lid, and the ring fixed 

I upon the skin so as to make it tense and expose the 
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edge of tlie tid. An incisiou with the scalprl is 
made (if the desired lenstli, just through the skiu, 
aloug the piilpebral uiargiu, at the diBtaiiee of a 
line or less, so as to expoj^e, but not to divide the 
roots of the laahes; aud then just beyond them the ' 
incision is continued down to the cartilage (the ex- 
tremities of this wound are inclined toward the edge 
of the lid); a second inci8i{)n, further from the pal- 
pebral margin, is made at once down to the car- 
tilage in a similar direction to the first, and at the ' 
distance of a line or more, and joining it at both 
extremities; these two incisions are then continued 
deeply into the cartilage in an ciblique directiou 
toward each otiier. With a pair of forceps the atrip 
to be excised is seized, and detached with the 
Bcalpel." 

The remainder of the operation is described by 
Jaler as follows: 

"Three sutures are then introduced as follows: ■ 
A small curved needle, armed with fine silk, is passed 
first through the lower edge of the skin wound, then 
through the upper edge of tbe groove in the tarsus,, 
and the two ends tied tightly together. The upper ; 
edge of the skin wound is thus left free, and unites 
very well without sutures." 




TlUCHlASIS. 

Trichifiiis is that condition in which the eye- ] 
lashes turn in upon the ball, and irritate the eye. 
As this condition is usually the result of aa 
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ectropion, the treatment given under that head is 
sufficient. 

DiSTICIilASIS. 

Distichiasxs is that condition which indicates a 
superfluous or distorted growth of the eyelashes, in 
addition to the normal row, so arranged that they 
turn in upon the eye and irritate it. 

Most all operations for this condition, outside 
that given for ectropion, have not proven eminently 
satisfactory, and have been generally rejected by 
the modern oculist, for the principal reason that the 
normal contour of the lids has been more or less 
interfered with. 

In view^ of this fact, electrolysis is no doubt the 
very best method to be applied in these cases. 

AXKVLOBLKPIL\U()N. 

Ankyl4)bl€phnron signifies an adhesion between 
the edges of the lids, and may be partial or compleM. 

In partial ankyloblepharon only a part of the 
edges of the lids are adhered. 

In complete ankyloblepharon the entire edges 
of the lids are adhered. 

Ankyloblepharon may be vfmgenitalj traunuitie 
or the result of a di.sra,sv of the lids. 

Treatment. — The treatment, no matter what the 
cause, consists in dividing the adhesion with the 
knife or scissors. If a knife is us(h1, the eye should 
be protected with a grooved director behind the 
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parts t(i he iliviiifd, in order to Tnlly protect the eye. 
A pair of scisHors with a blimt point is tlie best 
inBtrimipnt for tbis purpose. 

It is a small matter to divide tbe adhesions in 
ankyloblepharon, but to keep them separated is 
quite another matter, for the tendency is toxeunite. 
For this purpose the palpebral conjunctiva of one 
of the lids, preferably tbe lower one, should be 
stitched to the skin of the lid. It is often neces- 
sary to dissect the conjunctiva off the edge of the 
lid, and draw it out in order to meet the skin to 
which it is to be stitched. We must be careful that 
this procedure is well carried out at the angles of 
the lids. 

It fretiiieutly occurs, fjeuerally as a result of 
burns, that the ankyloblepharon is complicated with 
a symblepharon, in which case we should endeavor 
to ascertain the extent of the latter prior to under- 
taking an operation, for if there are general adhe- 
sions between the lids and tbe globe, tJie operation 
will prove a failure. 

The extent of the adhesion can be fairly well 
ascertained by watching the movements of the eye 
behind the lids, or better by passing a probe into 
an opening and ascertaining how far it can be in- 
troduced iu all dii'ections. 

SVMKl.KPIIAHON. 

Sifmhlepliaron is an adhesion between the con- 
junctiva of the lids and the globe, and is mnipUte 
or partial. 
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In (wnplet'f symblepharou the palpebral con- 
junctiva is iiiorc or less united to that of the globe, 
and the cul-de-sac partioipatea, to a greater or le»8 
extent, in the condition. 

When the symblepharon is partial^ the palpebral 
conjunctiva is united to the ball by larger or smaller 
bands, but leaving the cul-de-sac free. 

Symblepharon, whether complete or partial, is 
usually the result of burns, and is more or less se- 
rious owing to the extent of the surface transformed 
into cicatricial tissue. 

Treatment. — The treatment of symblepharou 
depends to a great degree upon the extent of the 
adhesions. If the adhesions are complete, involv- 
ing the entire cul-de-sac, no operation should be un- 
dertaken. 

When the adhesions are partial, the treatment 
depends upon their situation and extent. If there 
is but one or two small adhesive bands, we can often 
I succeed in separating them by means of a ligature 
tied very tightly round the cicatricial tissue. If, 
however, the band is large, it can be divided into 
two, or even more parts, by ligatures surrounding 
each part, as in the small band. 

In case of complete symblepharon, where only 
a part of the cul-de-sac is involved, the following 
operation recommended by Meyer is one of the best 
methods. It is, in his own words, as follows: 

"The ba.se of the symblepharon is pierced with 
a triangular needle, parallel with the palpebral fold. 
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"and inserted as deeply as possible. TIipd a leaden- 
string \a inserted in the woiinii made by the ueedle, 
and itB two ends are moulded so as tn lit the angles 
from which they emer;;e. Some surgeons unite the 
ends of the thread, and. from time to time, tighten 
the knot. The thread is left in situ till the wound 
is cicatrized, when the adhesion is cut in the same- 
way as for incomplete symblepharon." 




BLKrHAHOPHIMOSIS. 



Blepharophimosis is that condition of the pal- 
pebral fissure in which it is contracted, and thereby 
diminished in length. 

In this condition the angles of the lids are- ! 
brought closer together than normal and is usually 
the result of a trachoma. 

Trmtiiirnf.— Hlepharophimosis is remedied only 
by an operation known as canthoplasty. One of 1 
tbe most simple and satisfactory operations foirl 
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canthoplasty is that of Mpyer, and is described as 
follows : 

"TLe cxterual coniniissiire is divided in its entire 
thickness in a line with the diroftion of the palpebral 
fissure. Thia section may be made with a bistoury, 
the point being gently inserted between the eyeball 
and the external commissure. 

"The entire thickness of the integuments is then 
transfixed with the point of the knife from within 
outwards, and the ^hole (ommisaure is easily di- 
vided by pn-ihing the bistoury outwards." 







"The operation is still more easily performed 
with straight scissors, one blade being introduced 
behind the commissure; the wound in the skin 
should always be a few millimetres longer than that 
in the conjunctiva. 
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The aectioc of the commissure being thus com- 
pleted, an assistant draws the margins of the wounds 
upwards and downwards, wi as to rhauKe a hurizon- 
ta! info a vertioa] section. The surgeon takes hold 
of the conjunctiva near the centre of the section, 
and passes through it a very fine needle furnished 
witli a silken thread; he then lets go the conjunctiva, 
and takes Iiold of the external skin also at the centre 
of the section; the needle is carried through the 
skin, and on tying the suture the corresponding 
margins of the skin and mucous membrane are 
brought together. In like manner two sutures are 
also inserted near the angles of the wounds." 

EpicAvrnTS. 

Epimnthm is a congenital malformation of the 
lids, in which a fold of the integument at the inner 
canthus covers the caruncle to a greater or less 
extent. This condition is caused by superfluous 
integument over the bridge of the nose between the 
eyes. 

Epicauthus can be improved by removing an 
oval piece of the redundant integument from the 
bridge of the nose, the amount removed being regu- 
lated by the extent of the deformity. 

The margins of the wound must be so shaped 
as to insure perfect coaptation, and the edges must 1 
be held together by hair pin sutures. 
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CHAPTER V- 

SECTION I. 

Diseases of the Conjunctiva. 

CHE conjunctiva is subject to various affections, 
which may be designated as inflammatory and 
tion- in flamma torij. 

By far the largest percent are inflammatory. 

The following may be considered under the head 
of inflammatory diseases of the conjunctiva: 

Ist. Hypcraemiii of the conjunctiva. 

2nd. Inflammation of the conjunctiva. (Serous, 
Mucupurulent, Purulent, Plastic, and the Asso- 
ciated). 

1st. Hypera.»mia of the conjunctiva is that con- 
dition which is simply marked by an excess of blood 
in that structure. 

Hyperaemia is active or pasdre. 

Actii^ hyperaemia is due to an increased inflow 
of blood. 

Pasm-e hyperaemia is due to an obstructed out- 
flow of blood. 

Hyperaemia of the conjunctiva is also acute or 
chronic. 

The causes of hypercemia of the conjunctiva are 
numerous, among which are: uncorrected ametro- 
pia, beginning presbyopia, incipient cataract, slight 
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opacities of tbe cornpn, !o<al initants, as foreign 
bodies, siich as dust, wood or tobacco smoke, cold . 
winds, the abuse of alcohol, and associated diseaseSjl 
as nasal catarrh, lachrvmal obstruction and bleph; 
ritis mar;;inalis. 

.The point of transition between hyperji'inia and'jl 
intlanimation is so subtile that it in impossible 1 
determine just where byperaemia ends, and whenal 
inflammation begins. 

The symptoms of hyperiemia of the conjunetiv* 
are slight congestion of the vessels, swelling of the | 
conjuut'tival follicles, photophobia, lachrymatioHfl 
and a hot stinging sensation. 

Treatment. — Keniove foreign body; correct re- 
fractive error (many cases of hyperemia are caused 
by wearing glasses that are not properly centered, 
or otherwise not properly adapted to the eye); open 
obstructed tear duct; apply proper remedies to 
associated diseases. 

Locally, K- — a*"'"! boracic, grs. v, 
aqua dcstil, oz. i. 
Mix and filter. 

To be instilled into the eye three or four timeaj 
a day in acute hypera^mia. 

If the hyperemia is chronic and caused frora.1 
dome of the associated diseases, as nasal catarrh^] 
blepharitis marginalis, use the following: 

R. — hydrastin, gr, ss 

acid carbolic (pure) gtt, i 
morphia sulph, 
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cocaine murias aa grs, iv. 
glycerine drs ii. 
aqua destil, drs vi. 

First add the carbolic acid to the glycerine, and 
the other ingredients to the aqua destil; then unite 
the two solutions and filter. A few drops in the 
eye three or four times a day. 

The advantage of this application is that the 
anaesthetic effects are very lasting, which is prin- 
cipally due to the carbolic acid. Always be sure 
that the carbolic acid is ijure. 

Besides the anaesthetic effects of carbolic acid, 
its antiseptic properties are not to be ignored in 
many affections of the eye. 

If the hypeiwinia is active, cold applications are 
indicated. If passive, hot fomentaticnis, but never 
poultices in any affection of the eye. Raw beef, 
rotten apple, scraped potato, and all similar so called 
remedies, are only mentioned to be emphatically 
condemned 

2nd. Conjunctivitis. 

Conjunctivitis is an inflammation of the con- 
junctiva per 86. When the deeper structures become 
involved, the term ophthalmia should be applied. 

The following division for the study of the dif- 
ferent forms of conjunctivitis (the ophthalmias) is 
presented. This division being founded upon the 
<;haracter of the secretions, is considered the most 
logical arrangement. 
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Skroux Conjunltivitis. 



Serous conjunctivitis is characterized by simply J 
a watery discharge from the eyes. There is in-"' 
flainmatinn of the palpebral, fornix and ocular con- 
junctiva-, characterized by congestion and rednessl 
of these parts. There is usually a sensation as if J 
sand or other foreign body were in the eye. TheM 
may or may not be photophobia. As long as the'1 
discharge is serous (watery), it Ib classed as acat( 
catarrhal, and the discharge is not considered con-J 
tagious. As soon, however, as mucus or muco-pur- J 
ulent matter is found in the discharge, it ceases to be':3 
acute catarrhal, but merges into the mu co-purulent^ 
variety, and the discharge from the eye is regarded 1 
as contagious. 

The causes of serous conjunctivitis are uauall] 
due to climatic changes (colds), foreign bodies in th* 
eye, irritating substances in the atmosphere, as dust,-! 
smoke, etc. Eye strain is also a frequent cause. 



SEROUS CONJUNCTIVITIS. 



Trrirliiiinl. — Exa 



rarcfiiUy to 



certain ttie prcst'nce tif foreign body. A huir from 
the lid, a cinder or other foreign body is very liable 
to fall upon the bail, when, if it does not adhere 
|mo8t always to the corneal surface), it is either 
swept away by the lachryniul secretions, or is car- 
ried by the action of the lids to the under surface 
of either lid, mostly, however, to the under sui-face 
of the upper lid. 

In all cases df conjunctivitis, whether there is 
a history of contagion or not, examine the eye thor- 
oughly for foreign body: 

First: Cocainize the eye by instilling a few 
drops of a 4 per cent solution on its surface, 
or between the lower lid and the ball. Then inspect 
the cornea carefully, viewing it from several direc- 
tions. It frequently occurs that a foreign body em- 
bedded on the surface of the cornea is not seen be- 
cause we do not observe the point from the proper 
direction. Then evert the upper lid; generally if 
there i» a foreign body in the eye, it will be found 
adhering to the palpebral surface of the upper lid. 

Aa this procedure will not give jou a full view 
of the entire conjunctival surface, insert some 
smooth instrument under the everted lid, and at the 
same time direct the patient to look down. Raising 
the lid with the instrument, you are enabled to 
upect tiie entire surface of the superior fornix. 

This is imjiortant, for it occasionally occurs that 
^foreign body drifts into the superior fornix. I 
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once removed a stem of rasiweed, to wliioli was at-j 
tacLed two or tlii-ce of tlio seed, that bad i-emainedj 
in this part of the eve for more than sis moiitliB. 

The surface of tin* inferior fornix can 
brought to view by making Hlight ppessure with thq 
finger upon the integument of the lower lid ana 
pressing it toward the cheek bone, at the same tin 
directing the patient to look upward. 

If no foreign body is found and there is no his*" 
topy of irritation from dust, smoke, or extraneous 
causcB, then we can attribute the condition to cli- 
matic changes, or to eye strain due to refractivftj 
irregularities, or to overwork, I 

To abort the intlammatory condition, the follow- 
ing solution should be applied to the conjunctiyal 
Bac once a day: 

II. — argenti nitras (cryst.) gr i 
aqua destil. oz i 

LMix. 
Invert the upper lid and apply to its conjuncrj 
tival surface with a small cotton applicator, welt 
saturated with the solution. At the same time I 
the lower lid is slightly pulled away from the ball^ 
the inferior fornix will receive a portion of the soln^ 
tion — if immediately after the upper lid is returned 
to its place, it is gently lifted from the ball by i 
cilia, the solution will come in contact with a 
of the conjunctival sac. 
Together with the above, instil a few drops ( 
F. No. 2 into the affected eye three or four timesj 
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wlu'iiev 



iistruct my patU'iits 
the eyf beconn'S 



to ap])lT tlip s 
painful. 

If the lids beioaie matted together in the morn- 
ing, apply to their edges upon retiring at bedtime 
aS'ei'y small portioo of vaseliue. just enough to mois- 
ten the roots of the cilia. 

Frequent attacks of serous conjunctivitis is in- 
dicative of eye strain and the eyes should be thor- 
oughly, examined in that diret-tion as soon as the in- 
flammation subsides. 

There are many other acceptable remedies for 
serous conjunctivitis besides those which have 
already been mentioned, but avoid the sulphate of 
zinc, sugar of lead, sulphate of copper and other 
stronc caustics, as their use in any case is of doubt- 
ful benefit, but is often fraught with positive injury. 



H MuCO-PimULENT CON.TUCTmTr8. 

M two-purulent cimjunctivitis is characterized 
by more or less chronic inflammatory condition of 
the conjunctiva. There is loss of lustre of the pal- 
pebral conjunctiva together with congestion of both 
the palpebral and ocular conjunctivae. 

There is usually present photophobia and often, 
although not always, blepharospasm. There is a 
serous and mucopurulent discharge, and the lids are 
glued together on awakening in the morning. There 
yia a sensation as of sand or other gritty substance in 
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the eye, caused by the prcseiice of mucus and the 
enlarged papillee. 

In severe cases tlie lids hecfinie thickened, there 
ie blepharitis, there is increased ctmjunctival irrita- 
tion caused by idosnre of the pnnctiini, ur its ever- 
sion from the ball, aud the resultiu^ epiphora. 

In severe and protracted cases of uiuco- purulent 
conjunctivitis, there are liable to be corneal compli- 
cations, such as pannus and corneal ulcer. In oaBe 
of either, the photophobia and blepharospasm are 
usually severe. 

As a neglected hyperiemia or a serous conjunc- 
tivitis may develop lato the muco-punilent form, the 
causes are practically the same with the exception 
that a muco-pumlent conjunctivitis is liable to be 
produced by a contagion. 

Here is a matter of great importance: micro- 
organisms are present in every case of uiiico-punilent 
coniuDctivitis, no matter what its cause, or whether 
it is severe or not, and are liable if they come into 
contact with an eye to set up not only a muco-puni- 
lent ophthalmia, but a purulent form of the most 
severe type. 

The various terms, "granular lids," "granular 
ophthalmia," "papillary granulations," "follicular 
granulations," "trachoma," etc., are in fact synony- 
mous and doubtless only different forms of muco- 
purulent ophthalmia. 

Granulations are not to be regarded as pathej 
logical forniatinns, but sini])ly changes in the lympti 
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follicles, and the terms "papillary trachoma" and 
"follicular tracboma" are but different conditions of 
the l,vmph follicles, owinfj periiaps to the different 
grades of iutlnmmation of the ctmjunctiva. It has 
been well demonstrated that "gramilations" of the 
lids differ from the pathological graiiulation-tissue 
in that the mucous uiembrane in granulated lids i8 
not ulcerated. 

Julcr claims that the granulations are eleva- 
tions composed of aggregations of lymphoid cells, 
beneath the mucous membrane, with a partial fatty 

regeneration of these cells nearest the surface. 
Although muco-pnnilent ophthalmia, from its 
contagium or otherwise, may attacli anyone, yet cer- 
tain individuals are predisposed to it, especially 
those livinjj in poorly ventilated rooms, and those 
whose nutrition is enfeebled bv syphilis or tubercu- 



Muco-purutent ophthalmia is extremely contag- 
ious, and on account of the diverse ways in which 
its contagium is spread, it is almost sure to attack 
every inmate, when it becomes developed in crowded 
institutions, such as those for destitute' children. 
These children, as a rule, are not of vigorous consti- 
tution ; many of them being of scrofulous or tubercu- 
lous habit are very liable to become affected with 
contagious diseases in general. 

Mnco-purulent ophthalmia is so unrestricted in 
its extent both as it regards the field it invades and 
the character of the attendant inflammation that 
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scarcely two cases are similar except in a few gei^ 
eral features, tberefure tlit' impossibility as well i 
impracticability of auything like a specific medio 
tion. 

Tlie palpebral surface of the tcmjuactiva may 
alone become affected, as it unually is the point of 
attack in the inoipiency of the affection; or the en- 
tire conjunctival sac may become involved. 

Not only may the conjunctiva suffer, but the 
deeper structures often become seriously implicated. 

A clear distinction should be made between 
muco-purulent conjunctivitis and muco- purulent 
ophthalmia. When the affection is confined to the 
eoujunctiva alone, without the involvement of other 
adjacent structures, then the affection is a conjunc- 
tivitis, but when other structures become involved, 
as the lymph glands and follicles, and the various 
secretory ami excretory ducts, then the affection 
should be known as an (iphthuhniii. 

Treatment. — The first requisite and indispensa- 
ble in the treatment uf mucopurulent ophthalmia is 
a most thorough and painstaking cleimliuess. This 
is essential, not only for the good of the patient, but 
in order that the affection may not be communicated 
to others. 

As there is a condition of sepsis, antiseptics arc 
always indicated in advance of, as well as in connec- 
tion with other treatment. 

The kind of antiseptic is also a matter of inport- 
ance, in eye affections especially. 
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Bi-chlni-ide of men-ury, both as a fjermicidc aud 

■bs hd autisi'ptic, heads the list, and the i^olutioD of 

li-5000 is indicated in mueopunilent ophthalmia of 

chronic non-inflammatory variety. I have 

^nowii ca&es of this kind improve rapidly under its 

, and many such cases I believe require no other 

peatment. 

But where there is nnuh inflammatory action, 

) in complications, as of pannus or corneal ulcer, 

iien the bi-cbloride of mercury is contra-indicated. 

Bte use in anch cases very frerjueiitly increases the in- 

lammatioQ to a very exasperating degree. 

Carbolic acid as an antiseptic fllls an important 
lai-e in the treatment of diseases of the eye, not for 
J antiseptic qualities alone, but for its anesthetic 
ffects. Where there is much inflammation, the car- 
ollc acid solution (2 to 4 per cent) is indicated. The 
ipothLng influent* which the solution has in these 
wees, especially where complicated with corneal 
liter, is remarkable. Its efl'ects in many of these 
H as prompt as cocaine and much more lasting. 
When it is determined which antiseptic is 
> be used, all of the secretions shotild be removed 
rith pledgets of absorbent cotton, after which the 
I shonld be thoroughly washed with sterilized 
brater. The antiseptic should be so applied that it 
ill come in contact with all parts of the conjnncti- 
ml sac. 

This can be done by first applying it from a 
upper to the conjunctival surface of the everted 



104 



TKXTBOOK OF OPHTHALMOLOGY. 



upper lid; nest, tin* lower lid should be pulled 
Kiifibtl.v away from the ball, aud the eolution from 
tlio dropper, as before, is instilk-d iuto the lower for- 
nix, tilling it. Then by slightly everting the lower 
lid. and at the same time tilting the everted upper 
lid away from the ball, by a slight pressure upon Ub 
edge, the lower lid thus everted ran be dextrously 
pushed up under the upper lid, and will carry with it 
the solutiofi to all parlH of the roujunetiva. ^ 



PlTitULKXT Ophthalmia. ^ 

Purul/'iit ophthalmut is aii arute inflammatory 
condition of the conjunctiva, characterized by a high 

^K state of iuflannnation and a profuse purulent or 

^B muco-puruleut disclinrge from the eyes, caused by 

^^^ inoculation from a specilic contagium. 
^H This condition is also known as acute blen- 

^^1 Qorrhoea, which signifies a profuse discharge of 

^^H mucus, but purulent ophthalmia is considered a 

^^H better term, as the discharge consequent to the af- 

^^H fection partakes of that character. 
^^1 Purulent ophthalmia is considered under two 

^^M beads, viz. grmnnrrhnvtt} ophfhahn'm and nphlbalmia 

^^1 neonatorum. 

^^1 Oonorrboral opIiliKiliiiin is caused from infec- 

^^H tion with the gonococci, the specific contagium, or 

^^1 morbid principle of which incites the disease. 
^^B The means of conveyance of the poison into the 

^^H conjunctival sac in gouorrhoeal ophthalmia are too 

^^H numerous to meutioii; the most common, however. 
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Kiut; from uacIeaiilinpRs, in uot keepiun tbp hands 
Irell cleansed after mauipulatiuu of tlie afferted 

tarta. 

The c'ontagiuiu can also be caiTH^d to the eye by 
VashinK in the same basin and wipiu^ upon the nap- 

dQ or towel used by one who has the affection. This 

I a most prolific manner of spreading; the disease. 
The oontapum can also be carried with tlie 

lecretions from the eye to the iloor or the street, and 
after drying may be conveyed to the eye with the dust 
raised in the sweeping of the door, or by the wind 

IiH the street. 
In ophthalmia neonatoriiui tbei-e are not so 
nany ways in which the eyes berome affected, as it 
ccurs during or after the child's head passes 
hroiigh the vagina, or from inoculation after birth, 
through negligence of the nurse or mother by con- 
yeying the virus from her fingers, or through the 
fOwels while bathing the child. 

It is a question whether all cases of ophthalmia 

wnatorum are not caused from a vaginal discharge 

Jiat is gonorrhneal ; and while such is probably the 

IBse in the severer forms, yet it is uot sympathetic 

lor charitable to attribute this cause to all cases. 

I have seen very severe cases of ophthalmia 

onatorum io which the gonococcus could not be 

Eacovered in the conjunctival discharge, and which 

''affection was dne to a vaginal discharge which was 

not of the specific gonorrhoeal character. 

We must also remember in giving our opinioQB 
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BS to the caaee, that the discharge may be of gouor»l 
rhoeal origin, and the mother be entirely inno<.-eat^ 
and blameletJH in the contraction of the affection. Iti 
is therefore tlie province of the physician to reliew 
bis patient and prevent if possible impending blind^ 
ness, rather than speculate as to the origin of thei 
affection. 

Purulent ophthalmia, whether in the infant ( 
adult, is a highly inflammable and contagious affec- 
tion, caused by infection, making its appearance i 
from two to four days after the virus has be* 
brought into contact with the conjunctiva. 

The symptoniR of both forms of purulent oph" 
thalmia are so similar that it is not necessary 1 
treat of them separately. 

The first symptom of a purulent ophthalmia i 
a serous discharge from the eye, soon followed by a. 
serous infiltration of the palpebral and ocular con- 
junctiva. 

The infiltration of the ocular conjunctiva be-J 
comes HO gi-eat that the conjunctiva is forced ont-J 
ward between the lids to such an extent that it isi^ 
impossible, often, to evert them, and in some cases-j 
the swelling is so great that the lids are inverte< 
and the cilia ai-e turned in upon the conjunctiva. 
This condition of the conjunctiva is known as ch* 
monis. 

This stage lasts from two to four days, durini 
which time the serous discharge changes to the mnci 
purulent, then to the purulent, in its most vinilenl 
and contagious form. 
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The oheinosiK noiv p-adiially decreases, but the 
continue to swell, the upper one becomiut^ so 
larfje and peiiduhiiis that it hauffs over the under 
lid. whose eilia add to the irritation by rubbing 

IBgainBt the conjunctiva of the ball and the upper 
r 
I The chemosis and the swellinfj of the lids, to- 
|ether with the existing conjunctivitis now, by de- 
grees, slowly (subside, the diseharge becomes less, 
and in the {'ourse of about four weeks the eye is 
UBuallv left in its normal condition. 

^The affection usually attacks one eye, but in a 
ort time the other becomes affected from a trans- 
miasiou of the conta};ium from its fellow. Thia is 
a typical course of an uncomplicated case of puru- 
^^lent ophthalmia. 

^B| Bnt the eye frequently suffers from complica- 

^BpoDB which imperil its safety to a serious extent, 

the most important of which is the dense chemosis 

of the ocular conjunctiva. This condition endangers 

^Htlie safety of the eye, because the nutrition of the 

^^Kvnea is obstructed by it. Then follow corneal 

^^wcer, sloughing of the whole cornea, and its con- 

^Hotnitant, staphyloma, with entire loss of vision. 

^^V Although cornea) complications are the most 

^^TO be dreaded, there are others, from the extension 

of the inflammatory condition, the most important 

of which is iritis, and often cyclitis and choroiditis. 

K Treatment. — The treatment of the purulent oph- 
Imlas consists, from the onset, in thorough asep- 
in all that the term implies. 
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This is a most' important matter, for it not odI^ 
concerns the patient, bnt all others in the household. 
I have known all the members of a large family, 
where no particnlar ooncern was given to cleanli- 
ness, to contract the affection, coming from a singlfr 
individual. This precaution is necessary whatever 
the tj'pe. 

In case of the infant, especially, if we have rea*] 
son to suspect an existing gonorrhoea, or even i 
abnormal vaginal (iischarge in the mother, the eyeBl 
should be thoroughly disinfected immediately aftwl 
birth, with a 1-5000 bichloride of mercury solution. 

This I consider much better thau Crede'a method 
of applying a 10 gr, solution of the argenti nitras to 
the conjunctiva, as a prophylactic;'in fact the 10 gr. 
solution of argenti nitras is too strong for the eyes of 
an infant, from the fact that the epithelium covering 
the cornea is very delicate, — bo very delicate, indeed, 
that the above solution, if allowed to coinc into con- 
tact directly with it, would abrade it to a consider- 
able extent. 

In order to thoroughly disinfect the whole of 
the conjunctival sac, we should use a small bulb 
syringe with a flattened nozzle which can be easily 
intruded between the lid and the ball. 

With this instrument we can thoroughly flush 
and cleanse the conjunctival sac by gently raising 
the lid and intruding the nozzle between the lid and 
the ball, and pushing it as far up into the fornix aa 
possible before expelling its contents, at the same 
time being careful not to exert any pressure on the 
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fball witb the poiiit nf the iiistninn-iit, hut instead, 
ftoward the lid. This in very iiiiportant, especially 
Kn case of corneal ulcer, fin- the least pressure in auch 
[ease is oftCD very injuridus to the eye. More trouble 
s experienced in flu^hiii^ the upper cul-de-sac than 
ftbe lower. 

As a prophylactic, one flushing, immediately 
Bafter birth, is quite sufficient; but if I he affection has 
•eady set in, then the flushings should be kept up 
jat least twice a day. 

As fast as the purulent diwcharji*' sH-cuuinlates 
; ahoald be removed with pledgets of absorbent 
lotton, and a 10 }jr. solution of boracic acid should 
B instilled, by means of a dropper, between the lids, 
^8 often as every two hours. 

If there is much chemosis and syvrlltnjj of the 
Jids, the application of the solution is not of much 
nportance, from the fact that it comes into contact 
rith but a very sniiill portion of the conjunctival sac. 
The greatest danger to the eye, as heretofore 
todicated, is the chemosiw, especially when it is so 
¥at as to interfere with the nutrition of the cornea. 
If the chemosis is very dense anil is protruded 
(etween the lida, and is retle<'ted over the cornea to 
k greater or less extent, and the lids are swollen so 
■■'tntich that they have become inverted, and their 
edges are burrowed deeply into the infiltrated con- 
junctiva, the best thing to be done is a free canthot- 
omy, after which warm water fomentations, as hot 
as can be borne, should be applied to the eyes. 

The fomentations should be changed as often as 
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every five minutes, and roplafed with hot oiies, which 
prot-ess Bbonld lie kept up an loiif; as an hour at a 
time, twire or three times a day. 

Althimgh nitrate of silver has been highly rec- 
omnieuded in the pnrulent ophthalniiaB, I eonsider 
its use as highly ilanfjerous, especially with infanta. 

The strueture of the eye of a child a few daya 
old 18 very delicate, the sclerotic, which is considered 
the most substantial part, being so thin that the 
choroid can be seen through it. 

The cornea, as we all know, is aR thin and deli- 
cate in in its structure as the sclerotic, but as its i 
clearneBR is an indispeuaable to good vision, it is less i 
able to withstand strong solutions, especially when 
of doubtfnl utility. 

Many authors have recommended as much as ' 
a 20 gr. and some even a 30 gr. solution of the nitrate 
of silver in the purulent ophthalmia of infants. Now ' 
while the eye of the adult may be able to withstand 
these strong solutions, I am very sure that they are 
positively injurious in children, for if the use of a 10 
gr. solution is kept up for even a very few days, the 
cornea will fn^quently soften and we will be sur- 
prised at one of our visits to find that it has given 
way, and that the iris is protruded through it. 

Such an occurrence is usually attributed to the ' 
disease, when in fact it is the result of the nitrate of 
silver upcm the cornea, 

it should he remembered that atropine has no 
mydriatic effect upon the eye of an infant, and for thU 1 
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PLASTIC OPHTHALMIA. m 

it is iiniiecpseary to use it, eveu if tliere ie 
indication for the pupil to be dilated. 
My own experience is tliat tlie flushings of the 
conjunctival sac with the bichloride of mercury solu- 
tion, 1-5000, is the most satisfsictory of all known 
iut'dicatiou» in the purulent ophtlialmias of the adult 

rd infant. 
The plastic forms of ophtlialiina are found in 
the dijitkeritie or membranous, and the rroiipons 
or psuedo-membranous. 

flaslif ophtfuilmia i^, fortunately, not a frequent 
affection in this country; however, occasionally we 
have to deal with a case; but Germany and many 
of the older countries have suffered very much from 
its effects. 

Although plastic ophthalmia is said to be 
directly traceable to diphtheria, yet cases have been 
bnown to exist where no trace of diphtheria could 
be found, except that upon the conjunctiva. 

^The membrane in plastic ophthalmia is an er- 
tion, caused by the coagulation of fibrin. 
In the diphtheritic form the coagulation of fibrin 
takes place in the whole thickness of the conjunc- 
tiva, down to the sub-mucous tissues. This is the 
most dangerous form of plastic ophthalmia, and sel- 
dom leaves a patient without more or less permanent 



^loge of vision. 
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In the vrinipniix form thp exudation is poured 
out upon the Burfaie of the conjunctiva, forming a, 
pseutlo-membrane, which can be lifted off of the con- 
junctiva, very readily, with forceps, without injury 
to it. This form of plastic ofihthalmia is of no great 
consequence, as it never amounts to more than a. 
catarrhal conjunctivitis. 

The prominent symptoms of diphtheritic oph- 
thaluiia are extreme tension and swelling of the eye- 
lids, accompanied by a sense of heat, and often, al- 
though not always, severe pain. The lids are 8Q 
stiffened by the exudate that it is almost impossible 
to evert them. Tliis condition of the lids is one of 
the leading features iu the diagnosis of this affection. 

Diphtheritic ophthalmia is a serious affection, 
often destroying the eye within a day after its incep- 
tion. In some severe forms, treatment is seemingly 
incapable of the least benefit. 

The greatest danger in diphtheritic ophthalmia 
is that the exudate becomes so impacted into the 
conjunctival and subconjunctival tissues that the 
Qutritiou is interfered with to such an extent as to 
cause ulceration and necrosis of the cornea. 

All cases of diphtheritic ophthalmia, in the 
course of from thirty-six to forty-eight hours, gradu- 
ally pass from the plastic stage to that of a purulent 
character. This is characteristic of the affection, 
and is accompanied by a return of the flexibility of - 
the lid. in that it is now more easily everted, and by-j 
the purulent character of the discharge. 
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Treatment. — The treatment in the onset, and dur- 
ing the plastic stage, consists simply of iced tlotliB 
to the lids, and the flushinjj of the eye with the bi- 
chloride of mercury solntion, 1-5000. 

As soon as the purulent stajje sets in, the iced 
cloths must be chanfjed for hot water fomentations, 
the same as in the purulent ophthalmias. 

As a prophylactic, in case the eoruea nhouUl 
become involved, the pupil must be kept widely 
dilated with a 1 per cent solution of atropine, which 
should be instilled into the eye three or four times 
a day. 

It will be very fortunate if the cornea does not 
become involved before the suppuration bep^ins, as 
it rarely occurs afterwards, but the tendency is usu- 
ally to a speedy recovery, with the treatment already 
laid down for the purulent ophthalmias. 



i 



Ptkrvghim. 

PIcn/giiiiii is a triangular fold of mucous mem- 
brane, growing out fr<mi the conjunctiva of the eye- 
ball, over the cornea. 

That part of the pterygium at the apex of the 
triangle, and attached to the cornea, is named the 
head: its base, or that part at the canthus of the 
eye, is termed the body; and that portion immedi- 
ately beliind the apex, at the sclero-corneal border, 
is denominated the tircl-. 

There are many opinions with regard to the 
I origin of pterygium, but the consensus of all is that 
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the starting point in usually 
Klcer situated near the scler 
conjunctiva. 



L Pinguecula, or else an 1 
i-curnpal border, on the 1 




Pterygium consists of hypertropliied tissue, ■ 
ten very trifling in amount, but sometimes very con- ' 
siderable and unsightly. This morbid growth is ' 
fibrous In structure and is not firmly adherent to ; 
the cornea and sclerotic. It is covered with conjunc- 
tival tissue, which surrounds the hypertrophled ■ 
mass, which is entirely disconnected from the con- 

Ljunctiva, except at the linear adhesion on its under ■ 
surface, where it acts in the manner tif a pedicle. 
It seldom reaches or passes the center of the cor- 
nea, for the reason, perhaps, that the blood vessels ] 
which feed it do not extend further, usually, than 1 
that point. 
Although the affectiun is of little importance, 
unless it implicates the cornea to such an extent as.j 
to obstruct the vision, yet its appearance to many, ' 
and especially to its possessor, is more or less repuff-J 
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nant, and pntipiits uvv jieiierally solicitoim to rid 
themselves of it« pn'Meui-c. 

Without atti'iiiptiDg to discuss the caust' of this 
morbid sf'Wlli, it is our object to consider the most 
feasible menus for its thonnij^h and permaueut re- 
moval. 

Authors mention various metliods for this pur- 
pose, which resolve themselves into three plans of 
operatiug, viz.: excision, transplantation and liga- 
tion, or a combination of two or all of these methods; 
thus, one recommends its entire removal by excision, 
by dissecting it from its apes to the semihinar fold, 
where it is excised; another recommends dissection 
of the apex from the cornea to its base, and then 
inserting the dissected portion underneath the con- 
junctiva, wliere it is held by sutures; another advo- 
cates the ligation of the base and the dissection and 
excision of the apex; and flnall.v, another the liga- 
tion of both the base and apex together with the 
narrow strip underneath the growth, where the liga- 
tures are allowed to remain uutil the growth sloughs 
away. 

If any of these methods or any of their combi- 
nations have given general satisfaction, I am not 
aware of it; but, on the contrary, oculists usually 
discourage patients from having anything done with 
the affection unless it encroaches so far over the cor- 
nea as to interfere materially with vision. 

In a practice of more than thirty years, during 
which time I have attempted the removal of quite 
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a number of these groiv-ths by one or another of t 
methods herein enumerated, I cauDot recall more"" 
than a half dozen cases in which the i-esult was all 
that eould be desired; but, on the other hand, many 
of them were not benefited in the least, the operation 
frequently having resulted in unsij^htly cicatrices. 

Arlt has demonstrated that pteryj^ium enters 
into the substance oi the cornea, beneath its epi- 
thelial layer, yet, as previously mentioned, the con- 
nection is not firm, and its fibres can be i-eadily 
separted from the cornea with very little effort. 

A few years ago, before the anaesthetic proper- 
ties of cocaine were discovered, I attempted to re- 
move a large pterygium in the case of a man who 
was somewhat under the influence of liquor. I 
caught the gi'owth near its apex with the forceps. 
When 1 was about to separate it fnmi the cornea 
with the scissors, ho made a desperate effort at re- 
sistance, and caught my arm with which I was 
holding the forceps so suddenly that 1 did not have 
time to relax my hold. It bled freely, and I was 
fearful that the eye was badly injured. After a con- 
siderable time I was allowed to cleanse the eye, when 
I found that the pterygium was entirely separated 
from the cornea and as far back as midway between 
the sclero corneal juuctinu and the caruncula laeh- 
rymalLs. 

That part of the cornea to which the growth had 
been attached was somewhat hazy, and presented 
the appearance of numerous small depressions no^ 
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larger than pin-points, sboiviug the points wliore 
the fibres had penetrated the cornea. The patient 
"Wonld not permit me to proceed farther — not even 
to excise the loose tissue remainiutt. 

I recommended the application of cold water to 
the eye and advised him to return daily, that I might 
watch the eye. He went home ami, as he suffered 
no pain, concluded he was doing well enough, and 
did not return for three weeks, at which time the 
detached tissue had contracted and I could scarcely 
see any corneal opacity or other evidence that the 
eye had ever been affected with pterygium. 

What I so much feared in this case was that 
the corneal layers had been separated and, as a re- 
sult, corneal ulceration; or, on the other hand, infil- 
tration between the separated layers and a conse- 
quent extensive opacity. 

Subsetpiently I thought little of the occurrence 
more than to congratulate myself how fortunate I 
had been in not having destroyed the man's eye, 
' until some time afterwards I was relating the cir- 
cumstances to a physician, when he gave me the fol- 
lowing: 

An old gentleman of his acquaintance had a 
large pterygium on each eye. He had been having 
his eyes "treated" from time to time by different 
I parties, principally traveling "specialists," without 
I benefit, when, in conversation with his family phy- 
I eician, he was informed that treatment in such cases 
kwaa not generally successful, that his eyes would 
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probably uot bcioine winsc, iind lie was ailvised ta 
desist. 

TUe nld gentlemau bail his in\-n iilca about the 
umttei', and insisted tliat the growth would con- , 
tinup to "cover the sight" and in a short time leave 
hiui liopelessly blind. lie argued that his disease ' 
was similar to that of the liorse, known as "hooks," 
and that "hooks" are cured simiil.y by "pnlling thorn 
off." He concluded to act in his own behalf and, 
having procured a small pair of forceps, such as is 
comnioul.v known as "eye tweezers," he actually 
removed the pterygiafrom both eyes, and without , 
subseijueut treatment the procedure effected a peP^ 
manent cure. 

I have ascertained that the affection known as 
"Aooft*" in the horse is simply an attachment of the 
membraoa nictitaus to the cornea, the adhesion be- 
ing, probably, the result of an inllammatorj action 
of this membrane and the ocular conjunctiva. 

Shortly after this, I presume about two years f 
ago, I noticed in some medical journal that a for- i 
eign oculist, Arlt, I believe, was removing ptery- 1 
gium by evulsion, and being greatly interested, by 
reason of the circumstances just mentioned, I have I 
been anxiously waiting to hear with what success. 
So far I have been disappointed. 

For the past ten years I have rarely used other 
means in the removal of pterygium than evulsion, j 
I have not ha<l a great number of cases, but the t 
suits have been generally satisfactory. 
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In my first operations I removed the apex, and 
as far back as the carunciila hichrymalis, with the 
forceps, and excised the loosc^ tissue with the scis- 
sors. Afterwards I ligated the base first and then 
removed the growth with the forceps as far as the 
ligature, and excised as near it as possible. In this 
I found a great advantage, inasmuch as the ligature 
prevented hiemorrhage and I could operate to a bet- 
ter advantage. 

Recently I have discarded the forceps, aad taken 
in its stead a blunt hook — such as is used in the ope- 
ration for strabismus — whi(*h I find a much better 
instrument for this purpose. 

After the base has been ligated the pterygium 
is separated from its attachment with the blunt 
hook, by running it under a small portion at a time, 
especially if the pterygium is large; first separating 
the thin connection between the ligature and the 
cornea; then a small portion of the corneal attach- 
ment at a time, until the whole is removed. 

The loose tissue is excised as close to the ligature 
as possible, cold water dressings are used, and the 
ligature is allowed to remain until the strangulated 
portion sloughs, when it, with the ligature, will be- 
come detached and pass off. 

Instead of using the ligature, I occasionally 
excise the pterygium near its base, after which I 
entirely cover the wound by drawing the conjunctiva 
together with sutures. 
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The advaiitap:e of this operation is the complete 
and thorough removal of the growth from the parts 
into which it has been imbedded, without the injury 
or superfluous removal of any normal tissue. 
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CHAPTER VL 



SECTION I. 
Diseases of the Cornea. 

CHE term corneitis signifies an inflammation of 
the cornea. Keratitis is a synonymous term 
and is generally applied to the different forms 
of inflammations of the cornea. 



Keratitis 



Interstitial (diflfuse) - 
Punctate. 



Parenchymatous 

Syphilitic 

Strumous 



Vascular (Pannus) 



Ulcerative 



Primary 

- Secondary 

Systemic 



Suppurative 



{ 



Diffuse 
Circumscribed 



Interstitiai. Keratitis. 

In interstitial keratitis the entire cornea grad- 
ually assumes a chronic inflammatory condition 
without an inclination to the formation of pus or 
to ulceration. There is first a diffused grayish opac- 
ity of the cornea at the center, at first very slight, 
afterward very opaque, which gradually ext(»nds 
over the entire cornea, giving it a ground glass or 
steamy appearance, in which condition the iris and 
pupil are greatly obscured. 
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In very severe cases of mstertitial keratitis the- 
cornea presents a yelluM'isb appearauce, fumpletelj 
obscuring the iris and pupil. 

The degree of intlaniiiiation, photophobia, ble 
pharospaani, lachryniatiou and pain varies, not wi' 
the amount of corneal opacity, but from a peculii 
hyperseusitivenesfi not explainable. 

Tliere is a kind of paunus sometimes present ii 
this affection which does not always come from the 
conjunctival blood vessels which run over the super- 
ficial surface of the cornea, but comes from branches 
of the ciliary vessels deep down in the corneal tissue. 
They are dullish red and named "salmon patches.'* 

Frecjuently the iris and cilliiry body become Im- 
plicated with the disease. 

This affection usually attacks both eyes, how- 
ever rarely at the same time, the interval beini 
variable, from a week or more to months, or even 
a year. 

It occurs between the ages of three and fifteen 
usually, although it may be seen earlier, and again 
it may occur much later. 

The duration of the aPFertion is usually froi 
four months to a year, or even longer, under the vei 
best directed treatment. 

The effects of the disease are usually lastlniff 
and distinct vision is scarcely ever attained. 

Inherited syphilis is the usual cause, althougli. 
in some cases a speciQc history is wanting, and a gen-;^ 
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erous diagnosis would place the cause to "want of 
vitality" or "lack of proper nourishment." 

This affection is usually found in anaemic and 
weak persons, and the general health and hygienic 
conditions must first of all receive attention. 

Treatment — The medical treatment consists in 
a protracted course of alteratives, the principal of 
which is the iodide of potassium. 

The iodide of jiotassium should always be pre- 
scribed in the saturated form and given in milk. 
Iodide of potassium given in this manner never ir- 
ritates the stomach, and children from two to ten 
years of age can easily tolerate fifteen grains three 
times a day. 

If for any reason the iodide of potassium cannot 
be tolerated, then inunctions of mercurial ointment 
in the groins and undeivthe arm pits once a day until 
the mouth or gums begin to show its effects, when 
it should be discontinued until its effects have 
passed off. 

The syrup of the iodide of iron, and the hypo- 
phosphites of iron and strychnia, may be prescribed 
in the absence of the iodide of potassium, but there 
is no remedj' so far as I know that acts so promptly 
as the iodide of potassium. 

I always give it in three or fcmr tablespoonfuls 
of milk, and before meals. For adults I prescribe 
from one-half to one teaspoonful (30 to (50 grains) in 
milk, as for children. 

During the active inflammatory stage, a few 
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drops of a oue per v-ent solution of atropiue should 1 
be instilled into the eye two or three times a day J 
in order to prevent adhesifni of the iris to the lens I 
capsule. 

The yellow oxide of men-urj ointment in vary-] 
ing strength, usually from one-half grain to ouel 
grain to the dram of vaseline, baa always been recom- 
mended an a hjcal remedy to the eomea in interstitial I 
keratitis, but the difficulty in obtaining the prepa- I 
ration free from irritating substances is almost im- 
possible, and I rarely, for that reason, pn^cribe it. J 
Flushing the eye once or twice a day with al 
1-5000 bi-chloride of mercury solution is much] 
cleaner and reaches the affected part much better! 
than is possible with the ointment. 

The fact is, no ointment should be applied to thel 
conjunctival sac, as its ingredients scarcely evei 
come in contact with the affected part, for the reHBonl 
that the vehicle is oleaginous, and is immediately! 
carried off, with whatever it contains, by the secre-J 
tious of the eye before it could possibly have very,l 
much, if any, effect- 
As children mostly suffer from this affectio^ 
they are inclined often to romp and play to fatigottfl 
While exercise and fresh air are necessary, over- 
heating should be avoided. 

Good, healthy, nutritious food is essential. 



L 



KERATITIS PUNCTATA. 126 



Keratitis Pi xcn^ATA. 

Keratitis punctata is characterized by small 
spots on the posterior surface of the cornea, due to 
exudation of lymph from the iris and ciliarj^ body. 

It is not a disease by itself considered, but thc^ 
effects of an inflammation of the iris, ciliary body, 
or choroid. 

Keratitis punctata is a concomitant of serous 
choroiditis. 

It occurs very often in the sympathizing eye in 
sympathetic ophthalmia. 

It is usually of triangular form, the apex being 
near the pupil and the base below in the corneal 
periphery. 

The onlj' part of the cornea that becomes af- 
fected in keratitis punctata is Descemet's membrane, 
and this, because of the irritating properties of the 
exudate which is thrown from the iris and ciliary 
body into the aqueous humor. 

Treatment. — As specific causes are almost cer- 
tain, and inflammation of the entire uveal tract, con- 
stitutional remedies are indicated. 

The general health in all cases must be im- 
proved. 

No local treatment is necessary unless the eye 
is seen during the exudaticm of the lymph and while 
there is inflammatory action; then the pupil must 
be kept dilated with a one per cent solution of 
atropine. 
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VASniLAR IVKRATITIS. 



Vascular kfratiti^ is marked by a superficial 
vascularity and consequent opacity of the cornea. 

The vessels causing this vascularity, whicli in 
the normal state are invisible, berorae so large 
as to be plainly seen with the naked eye. 

The vessels thus making a pannug are contin- 
uous with those of the conjunctiva, 

Wlicn there are few of these vessels, and the 
opacity is not so great as to prevent their being seen 
separately, they are found to be very tortuous, much 
more so, than those which are met with in other 
inflammatory comlitioas of the cornea. 

The cause of itantius is generally a granular 
conjunctivitis, whereby the cornea is rubbed and 
thus inflamed by the diseased lids. It is also fre- 
quently caused by an entropion. 

In pauuus there is always present pain, impair- 
ment of vision, photophobia and laehrymation. 
Sometimes the inflammatory action is very great;-" 
at other times it is slight. 

So with the pain; sometimes it is very aeTere, 
at other times it is almost absent, or simply an 
"uncomfortable feeling." 

The most dreaded complication is corneal ulcer, 
to which this condition of tlie cornea is very much 
inclined; sliould an ulcer appear, it is very apt to ] 
run a severe course, and endanger the eye, because ) 
of the vascularity of the cornea. 
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The treatment of pannus is to ascertain the 
cause and remove it. 

If from granulated lids, treat that affection in 
the most approved manner. If from entropion, an 
operation and removal of the hairs. 

Peritomy is not practical, and pus and iequirity 
inoculations need only be mentioned, to be emphat- 
ically condemned. 

Ulcp:rative Corxeitis. 

A corneal ulcer is a morbid disintegration of 
the corneal tissue, attended by more or less inflam- 
matorv action. 

There is an endless vari(*ty of corneal ulcers, but 
for convenience of studv corneal ulcers mav be clas- 
sified, according to their etiology, into the primarily 
the secondary^ and the systemic. 

Primary ulcers are usually confined to one spot, 
and are most frequently caused from some direct 
injury to the cornea, as an abrasion from a foreign 
body, or they may be due to a disturbance in the 
nutrition of the cornea, as in glaucoma, and in puru- 
lent conjunctivitis, where the chemosis interferes 
with the lymphatic circulation. 

Primary ulcers may be superficial or deep, ac- 
■copding as they affect the superficial structures 
alone, or burrow deeply into the corneal tissue. 

Secondary ulcer of the cornea has its starting 
point in some other structure of the eve, most fre- 
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<Hiently the coujunt'tiva, an<i passes over to the 
cornea. 

Secondary ulcers may also be superUdal or deep. 
The serpigcnotis and hrrpetir forms belong to this I 
class. 

H^t/stciii ir ulcer is rlue to nome aPfcf^on of the 
system at large, as scrofula, tuberculosis, or defective | 
nutrition. 

The most common form of this is the phylyctewi- ' 
lar. Another less frequent form is the ulctts serpens. 

Subjectively, the first indications of a corneal 
nicer are more or less pain, with a sensation of a for- 
eign body witliin the eye, an inflammation of the 
conjunctiva and lachrymation. 

Objectively, upon examination is foand rd 
opaque spot upon the cornea, the surface over which 
is somewhat raised and cloudy; this spot marks an 
infiltration in the corneal tissue. 

After the infiltration is formed the epithelium 
soon gives way over the spot, and is followed by a 
loss of substance of the corneal tissue; we have now 
a corneal ulcer. 

The first appearance of a corneal ulcer after the ■] 
rupture of the epithelium, and breaking down of the:! 
corneal tissue, is the clouded or gray appearance ofj 
the walls of the ulcer. This condition is caused byl 
the remaining infiltrate. 

If the infiltrate is thrown off. and the ulcer isj 
soon cleansed, and the tendency of the ulcer is toj 
heal at once, we have now what is regarded as i 
8»ptrfirUil ulcer. 



ULCERATIVE CORNEITIS. 



129 



But if the iDfiltration extends i:ii mowr, or in 
the form uf slender stria into the body of the cornea, 
burrowing downwards into the corneal substance, 
it may distinguished as a drrp iilrrr. 

But if the intiltration extends in area, with well 
defined edges, or in the form of slender atria iu dif- 
ferent directions in the transparent c(ii-n<'a, it is 
distinguished as a proffnsmir ulcer. 

With these ronaiderations we are now prepared 
to take up the subject of ('ornttil f'/cir* iu regular 
order. 

Primary Vkvr. — As indicated heretofore, a pri- 
mary ulcer is one which originates in the cornea 
itself, and is usually the result of traumatism. 

As the cornea is covered by epithelium, this cov- 
ering always suffers in corneal ulcer, and frequently 
it is the only tissue originally involved, for the most 
formidable ulcers are often the results of the sliglit- 
est abrasions of the epithelium. 

I cannot, however, believe tliat the wounding 
of the corneal epitlielium alone is suflicient to cause 
ulceration wiSiout an underlying cause, such as the 
introduction of extraneous matter of irritating or 
septic tendencies, for large spaces of epithelium are 
often removed from the cornea, which is replaced 
in the remarkably short period of twenty-four hours, 

Anotlier contingency in primary ulcer which 
has an important significance, is the age and nutri- 
tive condition of the patient. 

In youth, corneal ulcers of the primary type 
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ai'f :tliitust unknown, except where there are pre- 
disposing proclivities, as in st-rufiila or defective 
nutrition. In such cnnditions I have liuown a very 
slight abrasion of the cornea to result in a very 
destructive ulcer, J 

A conjunctivitis, nasal catarrh, uv hiclirjuial I 
abscess aggravates corneal ulcer, and, no doubt, in 
many cases of slight abrasion of llie cornea, pro- 
vokes severe intlaniiuatory action from contact of . 
the septic exudations consequent in these affections.! 

In the agetl a very slight corneal abrasion oftena 
results in opacity of the entire cornea. This is gen; 
erally due to defective nutrition, although quih 
ofteo to the discharge from a lachrymal absceaa^ 

The discharge from a lachrymal abscess is i 
pyogenous character, and is liable to be filled witltfl 
micro-organisms, whose presence is sure to cause* 
severe inflammatory action and destruction of tiB*a 

Lsue, if permitted to come into contact with the cift 
culation through an abrasion. 
As lachrymal abscess is usually an affection ( 
adults, the aged are more liable to sufl'er infectloi^ 
from it, through corneal abrasions, than childreU 
In severe cases of purulent ophthalmia, whei 
there is much cliemosis, the lymphatic circulatioi 
of the cornea is interfered with to such a great exteri 
that the nutrition is entirely repressed. Then eo^ 
neal ulcer is a natural consequence. 
In cases of this kind, loss of vison is almoi 
certain, considering the feeble nutrition of the coi 
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nea, together with the action of the pyogenous micro- 
organisms contained in the purulent secretions 
which are now brought into contact with the 
abraded cornea. 

This condition applies to all ages, and is prob- 
ably the chief cause of loss of vision in ophthalmias 
of the purulent type, and especially in ophthalmia 

neonatorum. 

Secondary Ulcer. — Secondary ulcer of the cornea 

has its starting point, without regard to cause, in 
some other structure of the eye, and then passes over 
to the cornea. Thus a secondary ulcer may be of 
systemic origin, as when a phlyctenular ulcer of 
the conjunctiva passes over to the corneal surface. 

The most common varieties of secondary ulcer 
are the herpetic and the serpU/enoufi. 

U(rrpetic ulcer is a vcHicular eruption, which 
first appears upon the conjuncttiva, usually veiY near 

to the edge of the cornea. 

Heri)etic ulcers usually appear in groups, ac- 
companied by much lachrymation, frequently, but 
not always, with photophobia, but without much 
conjunctival irritation, except at the point of con- 
tact, and with no swelling of the lids. 

These groups of ulcers usually run in different 
directions across the cornea, often limbed shaped, 
as the branches of a tree, but occasional Iv in a 
straight line, either obliquely, horizontally, or some- 
times in a vertical direction. As fast as the epithe- 
lium is cast off from one, another ulcer or group of 
ulcers makes its apperan(*e, in the order indicated. 
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The vesicular eruptions in Lerpetic ulcers are 
cbaracteristk", inasmufli as the fluid contained in i 
them is clear, in lontradiatinction to the yrayish 
matter in phlyctenular i-orneitis. 

The covering of the vesicle soon gives way, and 
is replaced by an irregular but clear-cut depression 
in the clear cornea. This is also in contradistinc- 
tion to the gray ragged edges found in phlyctenular 
ulcer, I 

Another characteristic of vesicular ulcer is that 
it is usually an affection of puberty, while the phlyc- 
tenular ulcer is a disease usually of chiUlliood. 

Herpetic ulcer may be primary, aud have its 
origin occasinnally upon the cornea, but this is rare. 
^\■hen it ban its origin upon the cornea, the inflam- 
matory symptoms are very much increased. There 
is pain, much lachrymation, photophobia is always 
present, the conjunctiva congested and the lida ' 
swollen, accompanied often by severe blepharo- 
t-pasin. 

The herpetic ulcer, more plainly than others, i» 
the re.'iult of an inllammaton- disturbance within 
the territory of the fifth nerve, for the herpes zuster 
frontalis is usually the precedent of this tj-pe of 
corneal ulcer. 

A careful e.\aniination of the mucous membraQe 
of the nostrils in cases of herpetic ulcer will discloHe- 
the fact that it is also affected, being swollen, having 
much secretion, with irritating surfaces denuded of 
the epithelium and frequently covered with scabeuj 



ULCERATIVE CORNEH IS. 138 

Treatment. — Treatment in the early stage of her- 
petic ulcer, before the vesicle bursts, does not avail 
much, and consists mainly in the use of cocaine to 
mitigate the pain. 

One important point in the treatment of corneal 
ulcer, whatever its character, is to paralyze the 
accommodation of the affected eye, not so much for 
its mvdriatic affect, as to relive all strain. This is 
an important matter and should not be neglected. 
To accomplish this purpose, a few drops of a 1^ 
solution of atropine should be instilled into the eye 
once a day, unless there is a condition present indi- 
cating extreme mj'driasis. 

After the vesicle has ruptured, treatment should 
be immediately applied to the abraded surface. This 
consists in applying, from a small cotton holder, a 
1 to 1000 solution of the bichloride of mercury. This 
application should be made once a day. 

If, as it usually happens, the nostrils are impli- 
cated, the solution should be applied to the affected 
parts. 

There can be no substantial improvement as 
long as the eye is painful, and it must be relieved 
The best and most lasting application I have found 
for this purpose is the following: 
R — acid carbolic (pure), gtts, ii 
morphia sulphas, 
cocaine murias, aa, grs, iv 
glycerine, drs, ii 
aqua hamamelis, drs, vL 
Mix and filter. 
A few drops into the eye when painful. 
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If tb(>re shnuld be severe iiiflaiiimatory action^ 1 
hot water applications should be emplnjed in con- j 
nection with the trcatnieut indii-ated heretofore. 

Tlie ^rrpifjeiious iilrcr is a creeping ulcer of the J 
cornea, having a tendency to spread in a circular i 
direction. It ploughs a narrow groove, usually, en- 
tirely around the circumference of the cornea, and ] 
thus disconnects its center from nutritive supply. 

The nutrition thus being cut off in the manner I 
above described, the central portion of the cornea 
becomes opaque and frequently sloughs, and thfr | 
Tisiou is entirely lost, ut reduced to the perception 
of light only. 

In some cases it attacks other parts of the cor^ J 
nea, but whatever part is affected, there is the ten- 
dency to the circular formation, these rings beiny 1 
sometimes small, and at other times will encircle j 
almost the entire cornea as above described. 

Serpiginous ulcer is seldom opacpie, and ia not -J 
usually surrounded by an opaque border, and is thntt'J 
easily overlookeiL 

During the stage of sloughing there is no vas- ' 
cularization of the other parts of the cornea, but thej 
appearance of new blood vessels, passing toward the j 
ulcer from the conjunctiva, is the first indication ofj 
commencing repair. 

Strange to relate, these ulcers, however deep, 
are not usually accompanied with much pain, pho'j 
tophobia, or lachrymation, the usual attendants of; 
all inflammatory conditi(m8 of the cornea. This inJ 
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dicates that the ulcer is due to changes iu uutrition 
caused by ner\n^ lesion. 

Occasionally, however, there are exceptional 
eases where the pain is intense, and the photophobia, 
and its usual accompaniment, blepharospasm, is very 
severe. 

Serpiginous ulcer usually occurs in feeble, el- 
derly people, and creeps slowly but persistently to 
a completion of a circle, requiring, often, three or 
four weeks in making the round. 

Trcafmnit. — As in herpetic ulcer, lh(» most log- 
ical treatment in this form, is the application to the 
abradeil surface of the bi-chloride of mercury' solu- 
tion, 1-1000, once a day. 

The accommodation must be paralyzed, and pain 
must be subdued by tlie cocaine solution, or better, 
the solution of acid carbolic, morphia and cocaine, 
given under the treatment of herpetic ulcer. 

Much has been said in the praise of the galvano- 
cautery in the treatment of corneal ulcers, especially 
of this type, but I have not found it as effective* in my 
hands as the treatment heretofore indicated. 

I have found, in this form of ulcer, that in old 
persons whose nutrition is impaired, the internal 
administration of a stimulant, as brandy, in liberal 
doses, is an important adjunct to the treatment. 

Sysfanic Ulcer. — This form of ul(*er is due to some 
affection of the system at large, the most important, 
on account of its frequency of which, is the phli/c- 
tenular. 
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I'liliirtni'ihir liTiititii consista of the formatio) 
of a ijuiull vesicle or veaiclea on the ccn-iifu. These 
vpsick'P fousist of a raised portion of the epithelium 
of tht' cornea, having the appearance of a raised 
blister, underneath which is a serctus fluid. 

The vesicle is always accompanied with more 
less inflammatory action owing to its situation, and 
the number of vesicles, as often several are found in 
close pi-oximity. 

The inflammatory action is also greater when 
the vesicles ,are situated near the sclero-corneal 
border. 

In two or three days after the vesicle forms 
bursts and its ctmtents escape, aud a small ulcer 
formed, which is known as a phlyctniular ulcer. 

Phlyctenular ulcers are more liable to form at-' 
the periphery of the cornea, than near its centre, 
although they may form on any part of the cornea, 
and also upou the conjunctiva. 

Those single ulcerH which form at the periphei 
of the cornea are productive of great inflammab 
action, and are often dangerous, as they are Hal 
to perforate. 

Moreover, these peripheral ulcers may assai 
a serpigenous character, and creep along the surfi 
of the cornea. This form is known as the 
or herjtelir vhrr. 

Phlyctenular keratitis is a di.sease particul 
of childhood, although it may, aud often does, affei 
adnlts. 
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Whether in cbildreu or mluItH, these ulcers usu- 
ally otcur in persons of scrofulous habit and delicate 
constitution. 

Children who have inherited syphilis are partic- 
uiarly liable to the phlyctenular uloer. 

The pain and infl animation accompanying phlyc- 
tenular keratitis is variable; but there is a condition 
known as phnlopholiiu, an intolerance of light, which 
in some cases is so severe that the patient cannot 
stand the least light, and he seeks the darkest place 
and buries his head in the pillow or bed-clothes to 
prevent its admittance. 

This conditiim is not confined to children alone, 
but is frequent in adults also. 

With the photophiibia, there is also an()ther cop- 
dition, known as blepharospasm, or a spasmodic 
contraction of the lids. It is a usual accompaniuient 
of photophobia. 

Photophobia and its concomitant, blepharo- 
spasm, ai*e due to conjunctival irritation, superin- 
duced, usually, by corneal ulcer. 

An important matter is that the amount of con- 
junctival irritation does not regulate the intolerance 
to light, for it is frequently very severe from the 
slightest irritation, and vice vei-sa. 

A phlyctenular ulcer in a child of strumous con- 
stitution is almost sure to bring about more or less 
photophobia. 

The cramp or spasm which causes the blepharo- 
spasm starts in a reflex manner from the sensory 
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facial nerves. This is easily demonstrated, as pres- 
sure upon the affected nen^e often relives the spasm 
at once. 

Tnatmnit. — The treatment of phlyctenular kera- 
titis in children is difficult because they are usually 
unmanaf^eable, and it is often impossible to see the 
eye without physical force, or the use of an anaes- 
thetic. 

1 prefer to give an anaesthetic when there is 
much r(*sistance, especially for the first examination 
of the eye, for the reason, that should there be a 
deep ulc(n*, great resistance might cause perfora- 
tion, which could otherwise be prevented. 

In the case of an adult, a few di'ops of a four 
per cent soluti(m of cocaine in the eye will render it 
capable* of being very easily examiu(Ml. The ulcer 
sh(mld beth<)rt)ughly cleans(»d (aft(*r the eye has been 
co(*ainized) with a small pledget of absorbent cotton 
placed upon the point of a small cotton holder. The 
cotton should be moisten(»d in a 10-grain solution of 
boracic acid. 

After the uh*er hns Innm thoroughly cleansed in 
the manner d(»scribed, its sui'face should be touched 
with a stimulating antis(»ptic solution. I have used 
the following with great satisfaction: 
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R, chloride zinc, grs 1, 
cocaine murias, 
morphia sulphas, aa grs iv, 
acid carbolic, gtts v^ 
glycerine, drs ii, 
aqua rosa, drs vi, 
Mix and filter. 

Apply with a small cotton applicator to the 
walls of the ulcer once a day. 

After the ulcer commences healing, it will not 
be necessary to use it so often, but it should be very 
carefully applied once a day until it is pretty well 
healed. 

This application is very soothing, especially 
where the ulcer is painful. 

In corneal ulcer, no matter what its character 
or where situated, the accommodation should be 
paralyzed with atropine. The reason for this is, 
that the eye should be relieved from all strain. 

It has been suggested that the local effect of 
atropine upon the ulcer is beneficial, but I am sure 
that this is not the case, but the benefit comes from 
the loss of accommodation, and thus having the eye 
in a state of rest. 

There is a rule however to be obsen^ed with 
regard to deep ulcers: 

When a deep ulcer is situated at or near the 
center of the cornea, and we are fearful of perfora- 
tion, the pupil should be widely dilated, and its edges 
kept as far away froni t\w ulcer as i)ossible, in order 
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to prevent an intrusion of the iris into the wound^l 
should the cornea rupture. 

On the otiier hand, should the ulcer be situated! 
near the periphery of the cornea, the pupil should be! 
contracted with eserine for the same reason. 

The patient should always have a soothing lo-l 
tion at hand to relievo the suffering should the eye be-1 
come painful. An eye can not improve as long i 
it is painful. 

To allay the pain I use something like the follow- | 
ing, which can be varied to suit individual oases; 
K, hydrastin, gr, ss 

acid carbolic (pure), gtts, ii, 
cocaine murias, grs, viii, 
glycerine, drs, ii, 
aqua bamamelis (dist'd), drs, vi, 
Mix and filter. 
' A few drops should be instilled into the eye J 
whenever it becomes painful, and continued, as ofteB'j 
as every five minutes, until the pain ceases. 

The combined amesthetic effects of the eocainel 
and carbolic acid in corneal ulcer, of whatever char- 1 
acter, is very advantageous because of its lasting ] 
effecta 

The general treatment in phlyctenular keratitis J 
should be conducted in accordance to the cause. 

Invigorating measures, such as exercise in the4 
open air, nutritious food, salt water baths as warm 
as can be borne, and such other remedies as are best^ 
adapted to give tonicity should be resorted to. 
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syrup of the itKliile of irou, roil livpr oil, sulphate 
of quinine, and iodide of potassium are indispen- 
sables. 

It is important that the nasal cavities should be 
examined and any catarrhal condition of the nose 
or throat should be treated. 

Photophobia is one of the most annoying eom- 
plications of phlyctenular ulcer, and may continue 
long after all inflammatory actions have subsided. 

I have often relieved photophobia in adults by 
the hypodermic injection of morphia over the supra- 
orbital nerve. I would not however advise its use 
in children. 

In young persons, in severe cases, the speediest 
and most peraianent relief can be attained by can- 
titotomy. 

Ilow d{)es canthotomy relieve bK'pharospasni? 

The conjunctiva of the lids is richly supplied 
with Beosorj' filaments from the fifth pair of nerves. 
Irritation of the peripheral extremities of these 
nerves, by a reflex action causes cramp; pressure 
increases irritation; canthotomy <liminiHhes the 
pressure, and therefore relieves the cramp. 

I have frequently known canthotomy relieve this 
distressing condition in two or three days, that had 
resisted local treatment for months. 

SuppntATivE KERATrns. 



Suppurative kcratiti-t is iliffunvii or ri rcinnscrilied. 
In the diffused form the cornea loses its brll- 
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liancy, beeomes steamy, assumes a grayish-white-i 
appearance, foUowpil rapidly by a yellowisU tint, 
whit-'k indicates the fnrmatiuu of pus between the] 
lamellae. 

The epithelium now disappears, and the lamel*! 
lae become separated and detached by the fumia- 
tion of pus. 

When there is an extensive formation of pus and | 
loss of corneal substance, the intra-ocular pressure | 
is so Kreat that the parts are often unable to resist 1 
it, are pushed forward, and cause considerable bulg- 
inp; of the cornea and often perforation, 

Suppurative keratitis, whether diffused or cir- ] 
cumscribed, is always an arute affection, following I 
very rapidly what was often thought to be simply 8 
slight serous conjunctivitis. 

Although suppurative keratitis may be the re- J 
suit of a corneal trauniatisni, such as a blow or other I 
injury upon the cornea, or of an operation upon the \ 
eye involving the cornea, as for cataract; sometimes I 
however, a suppurative keratitis is due to a puru- 
lent conjunctivitis, and is caused by the corneal nu-^ 
trition being interfered with from the eonjunctivalJ 
swelling and accompanying chemosis. 

Suppurative keratitis may be precipitated with- j 
«ut any known injury to the eye, or any known •] 
cause whatever, but when it occurs spontaneously, I 
it is usually 'i persons of scrofulous habit, or in old J 
people whose nutrition is not good. 

Circumscribed keratitis is first indicated by ; 
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-opaqiH- whitish sjiuf nimii jsimii- part of the cornea. 
The ceuti'al part of the spot koou changes its color 
to a yellowish tint which intlicates the existence of 
pus. 

If the pus formed is near the surface, the outer 
I layers of the cornea break down and the pus is dis- 
I -charfied externally, and an ulcer is thus formed. 

Should tbe pus be formed deep in the cornea, 
it bi-eaks tliroutrh the layers into tbe anterior cham- 
ber in the aqueous humor. In thin case tbe pus be- 
ing; hearier than the aqueous bunior, it settles to the 
bottom, and forms what is known as hiip'ipyoii. 

The layers of the cornea between which the pus 
is situated are frequently separated to such an ex- 
tent that tlie pus jjravitates toward the bottom of 
, the cavity and gives it the appearance of an hypo- 
pyon. This condition is known as ouiix, and is usu- 
ally easily distinguished from hypopyon. 

In hypopyon the upper level of tbe fluid is 
sharply defined, and is in a horizontal line, especially 
if the patient has been in an erect position for a short 
time. It shifts its position if tbe patient inclines 
the head from one side to tbe other. 

On the other hand in onyx the upper portion is 
nstially irregular. It is sometimes necessary, how- 
ever, to resort to focal illumination in order to estab- 
lish the diagnosis. 

Trt'titnirnt. — In tbe treatment of suppurative 
keratitis, the first matter of importance is to dilate 
the pupil. This is essential for two reasons: tbe first 
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being, that the eye should be kept in a state of rest* 
in all inflammatory actions, if possible; then severe * 
corneal inflammations always complicate the iris, 
and it is well to have the pupil so well dilated that 
there can be no adhesions of the iris to the len& 
capsule. 

I am sure that a well dilated pupil places the iris ' 
in the very best possible condition to resist inflam- 
mation. 

There can be very little exudation of serum or I 
lymph from an iris whose pupil is extensively j 
dilated, hence occlusion of the pupil, and iritic ad- 
hesions, the usual results of severe inflammatory 
conditions of the eye, are reduced to the minimum. 

In the incipiency and during the active inflam- 
matory stage of suppurative keratitis, warm water .j 
fomentations, as hot as can be borne, should be ap- ' 
plied to the eye, and kept up as long as an hour at a . 
time, two or three times a day. This process will 
often establish and maintain the circulation to such 
an extent as to cause resorption and prevent sap- J 
puration. if resorted tn at an early stage. 

After the fomenting is completed the eye shooIdJ 
be covered with a slight compress of dry, heatedl 
cotton-wool. A light bandage may be used to Iteeptl 
it in -place. 

Should the abscess break into the anterior! 
chamber, and an hypopyon be formed, if extensiv^l 
the operation of parnraitrsis should be made, 
making an incision in the lower part of the con 
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near its prriplu'ry, and letting out the pui*. On tbe 
other Land, if there is not imicii pus, ami it is thin, 
it will absorb without doing any injury. 

If the abseess forms near the surface, it 
should be punctured, its contents emptied, the 
walls of the sac treated antiseptically as in corneal 
ulcer from any cause. 

If the general liealth of the patient is at fault, 
it should be corrected, at* the conditions demand. 



I General Coxsiderations of Cohneal I'lckks. 

In practice we often meet with cases of cor- 

Tieal ulcer where it is impossible to draw a line of 

Idemarkation between the different forms already 

Icoosidered, but this cannot, from a practical point 

pof view, be considered of very great imp()rtance, 

since the treatment resolves itself into a very few 

K^ell established principles^ 

There is no affection of the eye more tedious 
Bto treat than corneal nicer, no matter what the cause, 
■fior however uncomplicated it may be, for it requires 
} great a length of time to complete its course. 

An ulcer may be superficial or deep; the pain 
ttiay be very sHglit or the patient may suffer severely; 
iiere may be much injlanimatorj' action, or the in- 
EOammation may not be very marked; there may be 
levere photophobia and blepliorospasm, or not; the 
Bnlcer may he very large, covering a great portion of 
he cornea, or it may be very small, scarcely notice- 
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putrai, or it may occupy a point near 
SucL are the vai'ied conditions of 



able; it mav be 
the peripliery. 
corneal ulcer, 

Buperflcial lUcers ai-e usually more painful tbau 
tlie deep, hence severity of pain, in corneal ulcer, is 
not indicative of great lianger to vision. 

Another thing in regard to corneal ulcer is, that 
those situated uear the sclero-corneal border are 
usually much more painful than those which are 
situated near the center. 

All ulcers that are not of traumatic origin, are 
to be regarded as systemic, and the general health 
must be regarded as a matter of great aiguifieance 
in tliis affection. 

A corneal ulcer, however good the recovery may 
be, always leaves the cornea more or less impaired, 
no matter whether it has had its seat in the center 
of the cornea, or at its periphery, from the simple 
fact that it leaves more or less of an opacity. 

Another matter with regard to corneal ulcer 
is this, there always remains therafter the tendency 
for a recurrence. This is particularly true with re- 
gard to phlyctenular ulcer, and 1 have observed It 
very often in the other forms also. 

The most destructive ulcer to the vision is the 
perforatiiit/, whether it is central or not, for when 
the ulcer perforates, the iris or the lens, or both, be- 
come complicated. 

Even if the ulcer is deep, and there is no perfor- 
ation, the contour of the cornea is changed, which. 



CORNEAL ULCERS. 



147 



together with the resulting opacity, causes very de- 
fective, if not complete loss of viHion. 

There is another and a greater ilauger from a 
perforating ulcer: tlie iris ia liable to become dragged 
into the wound, and to become permanently adhered 
to the cornea, in which event, by its teasing and 
pulling upon the ciliary body, in its efforts to dilate 
and contract, it may be the cause of generating a 
eympathetic ophthalmia. 

Should the corneal wound be large, a consid- 
■erable portion of the iris, as well aa the crystalline 
lens, may become prolapsed into the opening. In 
this ease, as soon as the inflammatory action has 
somewhat aubsided, the eye should be removed, for- 
miliary iritation is liable to occur and lead to sym- 
pathetic ophthalftiia, and the loss of the other eye. 

No ojjeration for the removal or the reduction 
«f the staphyloma should be entertained when the 
vision is irreparably ipst, because the danger of 
-exciting a sympathetic inflammation is so great that 
a very little time lost in the effort to retain the in- 
jured eye may be, and often is, fatal to its fellow. 

One thing we should always observe, and it will 
bear repetition: the accommodation shonid be par- 
alyzed immediately upon the discovery of a corneal 
ulcer. This relieves some strain, and thereby pre- 
vents a certain amount of inflammatory action. 
' "This should be observed in most all inflammations 
of the eye, except where there are evidences of glau- 
' -coma, but in corneal ulcer, and in irititis it is par- 
ticularly indicated. 
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Tlif positiou of (he ulter, especially if it is deeg 
is another matter of very great importance, espt 
ciallj should there be danger of its walls giving way) 
If it is central the pupil should be dilated, and the ■ 
pupillary border of the iris kept as far fronl the 
wound as possible. If on the other hand tlie ulcer 
is near the periphery of the cornea, the pupil should 
be contracted for the same reason. This can be ac- 
complished, with a Bolution of eserine, even while 
the accommodation is relaxed under the influence 
of a mydriatic. 

If thei-e is severe inflammatory action in con- 
nection with the nicer, the eye should be bathed 
with hot water, as warm as can be possibly borne, 
for as much as an hour at a tiQie, This should be 
done three or four times a day. 

As the iris is liable to take on inflammatory 
action in cane of corneal ulcer, especially if the latter 
is situated near the periphery, we must not allow an 
exudation of lymph to hind the iris to the capsule 
of the lens, or to fill the pupillary space, if it can I 
prevented. In this case the iris must be kept i 
widely dilated as possible, even should the ulcer t 
deep, for a perforation of the cornea at its border i^ 
not nearly so liable to occur as when it is more reft 
tral, and does uot*»ubjpct the eye to so much danger^ 
. as tbe iritis. 

One of the most annoying complications in eol 
neal ulcer is the photophobia and blepharospasi 
but we must remember that this bears do relatioii 
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*o the extent of the ulcer, for the most obstinate 
<!ases have been the result of a very slight affection 
of the cornea. 

The treatment is simple and usually very effect- 
ive: a eanthotomy, and the application of simple rem- 
edies to relieve any existing conjunctival irritation. 



SECTION II. 
Staphylo^la. 

Staphyloma may be defined as a protrusion of 
the cornea or sclera, due to inflammatory action. 

Conical siaplujloma consists of a prolapse of the 
iris through a wound of the cornea, generally the 
result of corneal ulcer. 

Scleral sfaphifionia consists of a thinning of the 
scleral tissue, which gives way before the intraocular 
pressure. 

There are two forms of scleral staphyloma, viz.: 
anterior scleral staphijloma and postrrior staphifloma. 

Anterior scleral staphyloma occurs over the region 
of the ciliary body. This condition is generally due 
to syphilis. 

Posterior staphyloma of the sclerotic occurs in 
the posterior segment of the sclera. This condition 
is usual in myopia. 

The treatment of corneal staphyloma, especially 
if there is much protrusion of the cornea and iris, is 
enucleation. 
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It is now jieiierall.v coucedetl that those opei 
tions which consist in the removal of a whole 
part of the corneal tinsiip, together with the p] 
trmling iris, and drawing tlie parts together wit! 
ButureB, are not practical, but are often the cause 
of sympathetio inflammation. 

When an eye is so badly injured from a staphy- 
loma OP any other cause that its vision is irreparably 
destroyed, especially if the iris and ciliary body are^ 
involved, enucleation is not only necessary, bi 
urgent. 

The same may be said of anterior scleral staphy- 
loma, because the ciliary body, which is always more 
or less involved, is the starting point for all cases 
of sympathetic ophthalmia. 

I am very sure that exceptions will often be 
taken to the removal of an eye, although irreparably 
blind, especially if the staphyloma be small, for by 
a system of puncturing the anterior chamber to al- 
low the aqueous humor to escape, and bandaging 
the eye with a firm compress, the staphyloma may 
become reduced so much as to preserve the normal 
contour of the cornea; but the elements which ex- 
cite sympathetic ophthalmia, that is, the adhesions 
of the iris in the corneal wound, still exist- 
There is a form of staphyloma known as conical 
cornea, or transparent anterior staphyloma, which 
consists of a bulging forwards of the central por- 
tion of the cornea. 

This condition should always be looked for in- 
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near-sijiLtf<l indiviiliials, for it i« oftru mistakfu for 
myopia. 

Conical cornea geut-rally appears at from twelve 
to twenty years of age. It progreKsos steadily for 
three or four years, after which it usually remains 
statiooary. 

The cause of conical cornea is not fully estab- 
llBhed. Whether it is due to a latent inflammatory 
condition of the cornea, causing softening near its 
center, or to an intra-ocular tension, producing a 
yielding of tlie cornea, at this its thinnest portion, is 
not fully decided. 

Best is the only treatment, and keeping the eye 
■fully corrected with regard to its refraction. 

The various operations of trephining and excis- 
ing the cornea, have not been generally accepted. 
Such operations are very delicate and should be re- 
Borted to with great caution. 

Wounds of the Cornea. 



Wounds of Ihr fornva, whether superficial or 
I penetrating, are of great importance. However 
superficial a wound may be, if nothing more than a 
simple abrasion, it is liable to set up severe inflam- 
matory action, with suppuration of the cornea and 
loss of vision. This is not so much from the extent 
of the injury, as from the introduction of septic mat- 
ter into the wound; for this reason the greatest 
care should be exercised in dressing the wounds, 
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thorough asepsis should be pi-acticpil, aud such anti-' 
eeptics employed as are iudicated. 

In penetratiug wounds of the toruea, the wound! 
should be aseptioally dressed, aud the iris, if protrud- , 
ing and not wounded, should be returned, but if i 
mutilated should be excised. Great care must beJ 
taken that no part of the iris be allowed to remain i 
within the lips of the wound. 

Atropine liolutiun should be instilled into the] 
eye, and a light compress secured by a bandage. 

If the penetrating wound is deep and involves J 
the deeper structures of the eye, as the lens, ciliary J 
body, etc., treatment will be more complicated.! 
When the lens is wounded, it frequently swells to-j 
such an extent as to rause suppurative inflamma- 
tion, and consequent loss of the eye. 

Fl.siTlTLA OF TIIE ConNKA. 



Fiitiilii of tlir ronira sometimes follows woundB;! 
of the cornea either from an injury or an operatioB J 
upon the eye involving; the cornea, or from a pene- 1 
trating corneal ulcer, in which case there is a eon- J 
Btant drainage of the aqueous humor. This conditioo 1 
keeps the eye continually irritated, and it ;-annot be-l 
used to any advantage while in this state. 

Trmtment consists in keeping the pupil contract- 1 
if the fistula is near the edge of the cornea, aQd.i 
dilating it, if it is near the center, for the purpose dtM 
keeping the pupillary border as far from the fiatnli 
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as possible, so as to avoid its intrusion into the open- 
ing. At the same time, the edges of the fistula 
should be freshened with fine forceps in order to 
excite the process of healing, after which the com- 
press bandage should be applied over the eye. 

Arcus Senilis. 

Areas seniUsj known also as gerontoxon, is a 
hyaline or fatty degeneration of the corneal cells, 
appearing a little inside the margin of the cornea, 
and usually extending entirely around it, although 
more prominently marj^ed at the upper and lower 
borders. 

As a general thing arcus senilis is an affection 
of age, but it is occasionally met with in youth. 

This affection is not of serious import, and no 
functional changes are caused by it, the cornea not 
losing any of its vitality because of its presence. 
Wounds on the arcus senilis heal as readily as on the 
clear cornea. 

There is no treatment for arcus senilis. 
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CHAPTER Vn. 




Injuries and Diseases of the Sclbra- 

yy BOT'NDS of the sclera may vary from a 
I B I tninute abrasion to a perforation or 
^^^^ rupture. 

Ill pf^rforatiDg wuuuda of the sclera, there is 
great danger of injury to the internal coats of the 
eye together with septic infection. 

There may also be a loss of the vitreous humor, 
which if great, reudere the prognosis very unfav- 
orable. 

Small abrasions usually heal I'apidlj, but in 
deeper wounds where the choroid and retina are im- 
plicated, the prospects of rapid healing and unim- 
paired vision are unfavorable. 

Treatment. — Hmall abrasions usually heal with- 
out treatment. -m 

When the sclera has been injured ho as to makM 
an open wound, the eye should be cleansed with an 
antiseptic solution. If any of the choroid protrudes 
from the wound, it should be removed with the scis- 
Bors and the edges brought together with fine sutures. 

If the wound has been large, the conjunctiva 
should always be sutured after bringing the edges 
of the sclera together. 

A suitable dressing should be placed on the eye, 
and when soiled fresli ones reapplied. 

If septic material has been introduced by the 
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perforating instrnnient, there will probably be a for- 
xuatiou of pus aud the eye entirely destroyed. lu 
■this eveut, timely eniicleatiun should be resorted to, 
in order that the otiier eye may not, through sympa- 
thy, become involved. 



SCLEHITIS, 

Sclerilis is an inflammation of the sclera. 

Episcleritis is an infiamniation of the superficial 
layers of the sclera. 

There is hyperaemia of a portion of the sclera 
and the vessels of the conjiiuctiva immediately above 
the intlamed part of the sclera become injected. The 
inflamed portion has a reddish-blue hue. 

The pain accompanying scleritis varies accord- 
ing to the severity of the affection. 

The duration of sderitis is usually from ten days 
to a month, although some cases become chronic. 

Scleritis is most frequently seen in persons af- 
fected with gout, syphilis, rheumatism or scrofula. 

Trenhiwnt. — The treatment consists in hot water 
fomentations, and where fonnd in conjunction with 
syphilis, rheumatism, gout or scrofula, general rem- 
edies for such diseases exhibited. 

The eyes should be protected from the cold and 
the patient warned not to strain. 

Astringents are irritating and should not be 
used. 
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CHAPTER Vffl. 

SECTION I. 
DISEASES OF THE IRIS. 

IlEITIS. 

CHE torm Iritis sigDifies, as its name imports, 
an iuDammation of the iris. 
For convenience of study, iritis may be divided^ 
into the following forms: 



I Plastic. 

INon-siippurativt 
Suppurative or 
Purulent. 



In serous iritis there is an exudation of sernia' 
from the blood contained in tlie irin and ciliary body 
into the chamberK of the eye. This exudation comes 
mostly from the poRterior surface of the iris and the 
the anterior portion of the ciliary boily. 

In serous iritis the anterior cliamber is often 
very noticeably deepened. This is owing to an ex- 
cessive secretion of aqueous humor and serum, and 
also to an obstructed outflow of the aqueous humor 
into the canal of Schlenim, consequent to the swell- 
ing of the fibres of the ligamentum pectinatum, 
which guard the entrance to that cavity. 

The increase in tension in serous iritis is due to 
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the above conditions; tliat is, to the increased inflow 
of Ijmph and serum and tlieir obstructed outflow. 

In serous iritis the pupil is sluggish in its action 
^tnd somewhat dilated. 

In serous iritis tbe exudation is mostly serum, 
and not so much lymph, Tbei-efore the tendency to 
the formation of plastic exudations and adhesions 
in not so great as in other forms of iritis. 

Opaque dots frequently form, in serous iritis, 
upon Decemet's membrane. This condition is known 
SIB keratitis punrtafa, and is caused by small coagu- 
lable particles which are formed in the lymph exu- 
4lation, and which adhere to the inflamed endothe- 
lium of the cornea. These deposits settle at the 
lower quadrant of the posterior surface of the cor- 
nea, in a prismatic shape, the base of which corre- 
sponds to tbe lower margin of tbe cornea, the apex 
being directed upward toward the pupil. These de- 
posits are frequently overlooked, because' they are 
80 excessively minute. We should, tberefoi-e, in 
every suspected case of serons iritis, look for them 
with a strong magnifying glass. 

The cornea in serous iritiw becomes cloudy and 
loses its brilliancy. 

The aqueous humor in serous iritis is always 
somewhat cloudy, although not so much so, as in the 
plastic form. This is on account of the coagiilable 
deposits which are in the exudation. As there is 
not so much lymph deposited in this form as in the 
plastic, therefore there is not so much coagulable 
dexH>sit. 

Tbe inllammatorv action in serous iritis is not 
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active, but is subacute or chronic, and of a marked J 
recurrent type. 

At first the attacks are but slight and of short % 
duration, lasting from two weeks to a month, andJ 
then gradually subsiding; then iu the course of time J 
another attack comes on, generally of increased] 
severity. 

The increased tension of the globe becomes a | 
more prominent feature iu each successive attack, j 

In some cases of serous iritis profuse hemor- j 
rhages into the aqueous chambers occur from the J 
bursting of the distended blood vessels of the iris. 

Serous iritis is always accompanied by some J 
inflammatory action, but it is uot so pronounced I 
as in the plastic form. We have the ciliary injec- 
tion, pain, photophobia and lachrymation. In some I 
rare cases, most of the above symptoms are absent. [ 

The diminished vision in serous iritis is due to \ 
turbidity of the aqueous humor or the exudation I 
in the pupil, or in the cavity of the vitreoua 

In serous iritis the ciliary body, especially the 
anterior portion, is complicated. There is no direct j 
proof of this in slight affections of the ciliary body, ] 
because it can not be seen directly, but symptoms I 
of positive evidence of its involvement to any great J 
extent are always present, viz: 

1st. There is always tenderness on the slight- 
est pressure in the ciliary region, 

2nd. Where the inflammatory symptoms are J 
quite marked, there is swelling or orderaia of the 1 
upper lid. 

Serous iritis may, at any time, take on the plai 
tic form, or go on to suppuration. 
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Although rht'iimatisni and syphilis have been 
regarde<l as tbo usual rauses of serous iritis, I feel 
that most cases can be refeiTed to some ocular defect 
whieb causes strain upon the ciliary body, such as 
the errors of refraction. Outside of its being the 
result of an injury, directly or indirectly (sympa- 
thetic ophtbalmia), I am confident that this is often 
the case. 

The treatment in serous iritis is atropine. The 
pupil, if possible, must be kept dilated. 

Even in serous iritis, where there is usually a 
small exudation of lymph, the iris may be bound 
ilown to the lens capsule, so that the pupil will not 
be influenced until several applications of the atro- 
pine have been made. In such cases a few drops 
of a one per cent solution of atropine should be in- 
stilled into the eye every hour until the pupil dilates, 
or in the event it does not dilate, until the inflamma- 
tory action has subsided. 

Plastic Iritis. 

Plastic iritis is the most common form of iritis 
f and is due mostly to rheumatism and syphilis. 

There are, however, cases of plastic iritis that 
' -can not be traced to either of the above affections, 
■which are often attributed to climatic changes. 

In this form of iritis tliere is an exudation of 
plastic lymph from the blood vessels of the iris into 
the aqueous chambers. In plastic iritis there are 
always inflammatory symptoms, often of a marked 
character, such as pain, contraction of the pupil. 
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coiijimctivitis, I'ircum-corneal injection of the ciliai 
vessels with elevation of the limbus foujunctiva 
more or less chemosis. 

The pain aoeompanying plastic iritis is not 
severe as in the serous and other varieties, "in fa< 
there are eases of what is termed by some authi 
"quiet iritis," where it is said there is no appreciable 
evidence of inflammation, in wliieh plastic exuda- 
tions had been thrown out and adhesions formed 
without the patient suffering any inconvenience, but 
gradual loss of vision. These cases of intis are of 
syphilitic origin, and I think a close examination of 
the eye during the exudative process would have 
shown evidence of inflammatory action. 

Owing to the inflammatory condition of the ey^. 
the cornea loses its brilliancy and becomes slightly 
steamy. This is caused by the involvement of the 
epithelium in the general inflammation. 

The color of the iris changes for the same rea- 
son; that is, the involvement of the endothelium 
covering the anterior surface of the Iris. It also 
changes the color because of the cIoudinesB of the 
aqueous humor and cornea, and the engorgement 
of the blood vessels of the iris itself. 

As in all cases of iritis, the color of the iris 
changes from a blue to a greenish hue, and from a 
brown to a reddish brown. 

The amount of plastic exudation varies usually 
as to the cause of the iritis, and also the degree of 
general inflammation. 

If the iritis is due to syphilis, the amount 
lymph thrown out is larger than in the other foi 
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This i« iin iiiiiKH-tiiut piimt in the dilTfi-Liitial 
diaguuKis of tlie iritis due to sypliilis, aud iritis due 
to rheumatism. Another matter, the patieut does 
not asually suffer so much pain when the iritis is 
due to syphilis, as when it is due to rheumatism. 
In iritis, especially, if the rheumatism is of the 
chronic variety the pain is usually very severe. 

The amount of exudatitm is oot always in con- 
formity with the depcree of inflammatioD, as a very 
8lij,'ht inHaiumation may be accompanied by an 
exuberant exudation, and vice versa. 

The anterior chamber of the eye is always deep^ 
as in the serous variety, owing to the amount of exu- 
dation thrown out ; the increase being so great some- 
times as to cause an increase in the intra-ocular 
tension. 

It is often very difiicult to diagnOse a plastic 
from a serous, or what is termed a Bimple iritis; 
happily this does not complicate matters, as the 
treatment for all forms does not materially differ. 

The most dangerous complication in plastic 
iritis is adhesions of the iris to the lens capsule 
' (postiTior »ynixhM). 

In some cases of iritis the quantity nf plastic 
lymph thrown out is enormous, and not only a part 
of the pupilliary border of the iris may become 
adhered to the lens capsule, but the whole border 
I' may become attached (svcluHioii of the ptipilj and the 
papillary space may be completely filled with the 
exudate (occlusion of the pupil). 

The first essential in the treatment of iritis, 
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from whatever cause, is dilatation of the pupil, and 
esperially is this necessary in the plaatic fonns. 

Atropine is indicated at the earliest possible 
momeat, and its use should be contiiiued uutil all 
of the adhesions are broken. 

If there are extensive attachments of the iris 
to the lens capsule a few drops of a one per cent 
solution of atropine should be instilled into the eye 
as often as once an hour, as loufr as the adhesions 
last, or until the inflammation subsides. 

If the adhesions are not so extensive, the appli- 
cation may not be made so often, two or three 
applications a day being sufficient in many eases. 
With this treatment fomentations of water as warm 
as it can be borne, especially if there is much inflam- 
matory action present 

My experience has been that there is no advan- 
tage in a stronger solution of atropine than the 
one per cant, and that its maximum effects can be 
as promptly and as thoroughly obtained by its fre- 
quent application, as by that of a stronger solution. 
It can be used as often as every fifteen minutes for 
three or four hours each day in order to detach 
recent extensive adhesions. 

Old adhesions of any great extent cannot be 
broken by the use of any mydriatic, and it is in re- 
cent cases only that we can hope to effect any relief 
from the use of atropine. 

In plastic iritis internal me<iication is always 
ential. 

If it has been causetl by syphilis, then the iodide ' 
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r<jf potassium or mercuiy, prefci-ably, the iodide of 
Kpotassium. 

I give the iodide of potassium io the form of a 
•saturated solution, aud advise the patient to take 
pit in milk. From tifteen drops to one tenspoonful 
of the saturated solution in three or four tablespoon- 
fuls of milk before meals for the adult. I hare 
never seen this treatment disajTree with the most 
irritable stomat-h, but on the other hand I have 
■bnown many irritable stomachs benefitted by its use. 
When we know the iritis to be of syphilitic 
origin, in addition to the iodide of potassium, inunc- 
tions of mercury, in the form of the mercurial oint- 
ment, rubbed in the arm pits once a day until its 
■ -effects are demonstrated by a cessation of the in- 
I Jammatory action, or by its constitutional effect 
I npoD the mouth or the gumB. 

Parbnchtmatous Iritis. 



Parrvvhiimntmis iritis is presented in two forms, 
the nonsuppurative and the suppurative. 

In pai'enchyraatous iritis there is the formation 
[ of well defined masses upon the iris. These masses 
[ are termed nodules or condyloma. 

These nodules vary in size from the smallest 
' pinhead to formations almost filling the entire an- 
, terior chamber and encroaching on the cornea. 

The color of the iris changes materially at the 
affected part and becomes reddish -yellow or yel- 
lowish-green. 

In the nonsuppurative variety the inflammation 



164 



TEXT- BOOK OF OPHTHALMOLOGY. 



terminates by i-esoliitiirm, in which case the nodale j 
gradually disappears without abscesH or injnry of 
the tissue involved. This does not often occui", a» 
cicatrices form in the iris substance, causint; irreg- 
ularities in the shape of the pupil, or displacing it. 
Extensive adhesions are also liable to form between , 
the iris and lens capsule. 

When the nodule is extensive I have known, in 1 
a few instances, of adhesions between the iris and ' 
posterior surface of the cornea. 

In the suppurative form the pus yravitates to ] 
the bottom of the anterior chamber and furmb aa ^ 
hypopyon. 

Other portions of the eye frequently contribate-l 
to the formation of pus at the same time the iris'j 
is involved, especially the posterior elastic lamina ( 
of the cornea. As this membrane is a continuation I 
of that which covers the anterior surface of the iris, | 
it is readily seen how easily it may in like manner f 
become implicated. 

ISesides affecting the posterior lining membrane , 
of the cornea, the suppurative form occasionally € 
tends to the surrounding tissues of the cornea, the^fl 
ciliary body, the choroid and the vitreoua 

These uodules are usually situated near the pa- 
pillary border of the iris, occasionally at its peri- 1 
phery, but rarely in the body of the iris. 

The cause of parenchymatous iritis is mostly 
syphilis. 
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SECTION JI. 



GEXERAI. CONsrUKllATlONS (II' IltiTlS. 



Inflammation of tiie iris per se m rare, for the 

reason tliat the uveal traet (iris, ciliary body and 

* choroid) are supplied by the same blood vessels, 

and form one {-ontinuoiis whole. It in thus readily 

comprehended how all these parts may be affected 

I at the same time. Especially is it the cas*^ with 

Ittht' iris and ciliary body, for either one is more liable 

to inflammatory action than the choroid. 

The first and only symptom usual in the begin- 
Ding of an iritis, from whatever cause, is a coujunc- 
tJTal irritation, wth its concondtaut, a serons, or 
jfratery dseharfje from the eye. 

It is no great wonder tliat many physiiiana mis- 
ake this for a simple conjuncthitis, and prescribe 
lome simple remedies as mild astringents, which 
rithin themselves are harmless. But the time lost 
B of serious moment, as frequently during this seem- 
figiy slight inflammatory condition of the eye, plas-' 
He lyniph is thrown out, and the iris is often firmly 
kdhered to the lens capsule, and the pupillary space 
) frequently occluded before we are aware of the 
4il nature of the affection. 

D many eyes are lost in this manner, I desire 
I invite attention to a few simple points that will 
Mist as in determining when we have an iritis. 
First. When we examine an eye that is in- 
flamed, no matter what the history of the case, we 
fcould carefully note the color of the iris, and com- 
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t witli its ft'lldw. This is very important, 



^H^ a tore 



peciallj if both i-yes are not alike affected, which f 
not U8ual in iriti.s. 

A pale blue ii-is beeomes a dark blue or a STfetf 
isb-blue in iritis, and a gray iris becomes reddish- 
brown. 

If both eyes afe inflamed, it is diflicnlt of course 
to gain much information from this examination. 

Second. Note the action of tlie pupils to light 
and shade. 

Close both lids, and then open one of the eyes 
to the light. Watch the action of the pupil, and 
ascertain if, at the first exposure to the light the 
pupil was dilated, and if it at once contracted wnen 
the light entered the eye. This being the case, iritis 
can, as a rule, be excluded. 

On the other hand if, after both eyes have been 
shaded, the pupil remains stationary, and upon ex- 
posure to the light it is difficult to determine whether 
it contracts, or we can observe no perceptible move- 
ment of the pupil to the effects of liglit and shade, 
then we must expect iritis. 

It must be remembered that the pupil is not 
always contracted in iritis. In the serous form it 
is always dilated, but not to a great extent: but the 
inactivity of the pupil is as persistent in this form 
as in the plastic. 

If the iritis is due to a traumatism, the cause 
should be removed in case it continues to exist; if 
a foreign body is embedded in the iris, it should be 
removed; if a portion of the iris is intru(le*l in the 
wound, it should be liberated or removed, and if 
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contused, it Hlioiild bt- excised; if the li'iis \h dis- 
dislocated, it Blidiild be removed, and if the j-lobe is 
irrepnrabl.v wounded, it sluiuld be eiiucleated wilb- 
out delay. 

There is no advantage in retaininjf a badly la- 
cerated sl'Jbe, and especially if there is any evidence 
of extraneous matter within. The retention of a 
badly wounded eye is often the cause of total loss 
of vision of its fellow through sympathy. 

To return to the seroUB and plastic forms of 
iritis, aB a local treatment atropine is firsl, Inal, and 
always. 

As I have indicated heretofore, there is no ad- 
vantage in a stronger solution of atropine, than a 
1 per cent. If the indicatinns are urgent, then its 
■frequent use; if not so significant, then its applica- 
tion should be regulated accordingly. 

Besides atropine, we have dnboisin, a more pow- 
erful mydriatic, that has been used in extreme cases, 
but as it is very liable to produce toxic symptoms, it 
should Dot be resorted to, except by one who has had 
some experience in its use. For myself, I have had 
Buch experience with duboisin, that I am content 
to be satisfied with the medicinal virtues of atropine. 

Whether in the serous or plastic forms of iritis, 
internal treatment is of paramount importance. If 
due to rheumatism or syphilis the iodide of potas- 
sium is alike indicated. 

I always use the saturated solution, and give it 
in milk. 

Whenever there is an exudation of lymph, 
whether serous or plastic, the iodide of potassium is 
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admissable. If tli«' lymph is more of the seroffl 
characttT, the dose need not be so large, but if ofTil 
the plastie form, tlieii it slumld be pushed 
utmost extent. 

While morphia ami other narr-oties aiv permis- 
sible in the {jeaeral treatment of iritis, espeoially if 
the paiu is severe, tlieir use is often detrimental, in 
that thev check the secretions and derauye the di- , 
gestion. 

It may Dot be generally known, but it is a fact! 
nevertheless, that the use of the iodide of potassium;! 
as heretofore indicated, will relieve the pain and givea 
rest, in iritis, when narcotics will not, and without'^ 
disturbing the system at large. It is especially ia- J 
dieated in the supra-orbital neuralgia, which is f 
frequent an accompaniment of iritis, especially ofJ 
the serous variety. 

Salicylic acid and salicylate of sodium, which * 
were in former years so highly extolled, especially i 
in that form of iritis due to rheumatism, need only 
be mentioned to be rondemned, as their effect in 
disturbing the digestion is too well known to permit 
their employment. 

The old methods of cupping, leeching and bli»1 
tering are of no value in iritis, and the patient shonJ 
not be subjected t<i any of these antiquated pit 
cedures. 

Poultices are valueless, and for aseptic reasomBJ 
alone should not be resorted to in any affection of i 
the eye. 

During the active inflammatory stage of plasti^ 
or purulent iritis, the application, over the eye, i 
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hot water fiimenratious is ticnrtiiial, iis wi-U for its 
•sedative etl'ects, as to liasteu abBorptiou. 

The i-loths should be wning out of warm water, 
as hot as can be borne, and applied as often as every 
five minutes for an Lour at a time, ns often as two 
or three times a day. 

Coeaine if ai)])lie<l fre(|ueutl.v will aft'ect the 
deeper strut-tures of tlie eye, and is vei-^' benefioial 
in foujunttion with atropine wlien the eye is painful. 
1 wouhl r<'Commend in such vam-n equal parts of a 
one per cent solution of atropine and a four per 
cent solution of cocaine. A few <irops in the eye 
-every five niiuutee until tlie pain is i-elieved; after- 
wardH as often a« necessary to relieve the pain and 
keep the pni)il dilated. 

Paracentisis of the anterior chamber should not 
be performed, uuless llie cliamlter lias an accumula- 
tion of pu.s. 

It is a dauyerous procetiure to lualie an opera- 
tion upon a badly iullamed eye, and should not be 
resorted to only as a (It-niirr rrnxurt. 

Iritis is more common in adults than in chil- 
dren, and for that reason great care must be taken 
in diagnosiufi the affection from ylawoma, the latter 
being a disease usually of advanced life. 

The application of atropine iu glaucroma is dan- 
gerduH, and very liable to set up a destructive inflam- 
mation. 

The conjunctival 8ac should Lie Hushed two or 
three times daily with an aseptic solution, as the bi- 
chloride, 1-5000, or the boric acid solution. This is 
I jarticularly necessary if there is a high stage of in- 
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flammatory action. Thin procedure i» Iiighlj bene- 
ficial, not only in iritis, but in anj inflammatory con- 
dition of the eye, as thp conjunctival sac \b a recep- 
tacle for all of the pus, mucus, and other inflamma- 
tory products which are thrown off, the retention of 
which retards the resumption of the normal functions' 
of the eye. 

Immediately before the flushing a few drops of 
a four per cent solution of cocaiue should be instilled 
into the eye — then the flushing has not the least dis- 
agreeable effect upon the patient. 

In iritis, from whatever cause, during the active- 
stage, the eye should be covei-ed with heated pledgets 
of dry cotton or wool, as light as possible, so that tbe- 
eye may be 'kept warm with the least pressure poa-j 
sible. ■ 

Ctst-S of the Iris. " 

Cjfsts of the iris are very rare, and are usually 
the result of an injury. They usually appear as 
transparent vesicles on the surface of the iris, either 
attached by a broad base or a pedicle, usually how- 
ever by the former. 

The treatment is to excise that portion of the- 
iris to which they are attached. 

Congenital MAi.roH-MATiONs op the Ibis. 



The following conditions may be regarded as the 
congenital malformations of the iris: aniridia, coio- 
boma. corectopia, heterochromia, persistent pupil- 
lary membrane, and polycorpia. 

Aniridia is that condition of the eye in which the 
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iris is wanting. Tlii« dt'Ti-i't is riire. It is alsn kmiWD 
as iruUTcmia. 

Aniridia nia.v afTect boUi e.ves. VVlien tbcre is 
entire absence of the irie, the ciliary processf s can be 
readily seen. 

Those per»ouH who arc afTet-tpii with alisence of 
the iris snffer very iiinch from the effects of the light, 
for the protection of whieh the Nlniiipuif ijhisurs 
shonld be prescribed. 

Colohoma is that condition of the iris in which 
there is a cleft or fissure, resemblinp; an artificial 
pupil. 

This fissure of the iris is usually directed down- 
ward, and is more frequent in both eyes, than in a 
single eye. This cleft is sometimes continued inta 
the ciliary bfMly and choroid. 

Corectopiii is an eccentric position of the pupil 

The normal pupil is a little below the center 
of the iris, and to the nasal side, but is not readily 
observed. In corectopia the eccentric position is 
Tery easily seen. 

Heterochromia is that condition in which there 
is a difference in the color in one iris, or that condi- 
tion in which the color of one iris differs from that 
of the other. 

This condition is due to a want of uniform pig- 
mentation, and is not significant of any pathological 
Btate. Called also, hetcmphthalmus. 

Persisfnit piipUlnry membrane is that congen- 
ital condition of the iris in which the fibres are seen 
to arise from the anterior surface of the iris and 
pass across the pupil to the opposite side. 
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These fibres have the appearance of threads, andv 
are either single, or often composed of many, uaiially^a 
in a group. 

When the pupil is contrarted the fibres relaxj 
and float about in the aijueous humor; when, how^J 
ever, the pupil is dilated, the fibres are straightena 
and tightly drawn across the pupil. 





This defect is not easily detected, and as it dw 
not usually interfere very much with the vision, thfr 
risk of an ojn'ration in removing it, is not justifiablekl 
I have known these fibres, in one instance, to becom 
detached, by the stretching of them, in wide dilata^l 
tion of the pupil. 

Persistent pupillary membrane is probably thel 
result of an incomplete resolution of the embryoJ 
logical membrane, which closes the pupil in utenhg 

Polt/corpia signifies more than one pupil, or i 
cumber of pupils in the same eye. 

Where there are many pupils, it is 



IRIDECTOMY. 



caiisctl by the remaiuiug fibres of persistent pupil- 
lary membrane, oroBsin;; iu <iifrerent direct ioua. 



Iridkctumy. 



This operation consists in the exc'isicin of a part 
of the iris, and is indicated in many affections and 
conditions of the eye, as in glaucoma, chronic iritis, 
exdasion and occlusion of the pupil, in some forms 
of cataract as the pyramidal, and in central opacity 
of the cornea. 

The instruments necessary for the performance 
of an iridectomy are a speculum, fixation forceps, a 
Oraefe's cataract knife, a pair of iris forceps, which 
may be either curved or straipiit, and a small pair 
of scissors curved on tlie fiat 

It is not necessary to use an ana?stlietic, except 
for children or when the eye is very sensitive' from 
injury or a long continued inflammatory condition. 

If we do not pive an ana'sthetic, then the eye 
must be well cocainized. A four per cent solution 
of cocaine dropped into the eye every two minutes 
for a quarter of an hour, will so thoroughly ana'S- 
tbetize it, as to render it entirely insensible to the 
procedure necessary in this uperation. 

I use the Graefe cataract knife to make the cor- 
neal incision, instead of the lance-shaped knife gen- 
erally recommended in this oijeration. 

The incison is made in the sclero-comeal tissue, 

about one line posterior to the edge of the dear 

portion of the cornea. This incisfm should be made 

, in the same manner as that for the extraction of 
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cataract, but it should be Bmaller. When tl 
cision is completed, it is usual for the iris to pro- 
lapse, especiall.v if it is not adherent, when it can be 
graspe<l with the iris forceps and gently pulled out 
and cut off with the scissors as close as possible | 
to the ciliary insertion. This is very important, ■ 
especially in glaucoma, in which case the best re-i 
suit is secured by a large iridectomy well into thel 
ciliary body. 

We should be very careful that the wound is \ 
left clear; that is, that no portion of the iris is left | 
■within its lips, and that it is perfecly cleared of all I 
extraneous body. There is nothing that will con- 
Tribute raoi-e to a long continued irritation of the I 
eye following an iridectomy than the intrusion of i 
a portion of the iris. 

If the iris does not prolapse immediately afteP i 
the incision is made, then we must introduce the I 
forceps or the iris hook and draw it out; but great 'm 
caution must be observed in this procedure not to \ 
wound the crystalline lens, as its opacity would be l 
sure to follow. 

If the iris is not adherent, the operation is very 
-simple, and is usually easily performed, but if there 
is an adhesion of the iris to the lens capsule, or if 
plastic lymph has been thrown out and organized 
by the formation of a membrane in tlie pupillary 
■space, then the operation is very ditlicult, especially j 
when it is made for the purpose of securing an an 
ficial pupil. 

A light compress bandage should be placed i, 
■the eye and quiet niaiotaiued for several days.' 
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Iridotomy. 

Iridotoiny consists in making an incision into, 
the iris where the pupil has been closed by inflam- 
matory deposit, with the expectation that the edges 
will retract suflScienly to make an opening large 
enough to serve as a pupil. 

Various instruments have been devised for this 
purpose, such as the sickle-pointed knife, and the 
scissors of M. de Wecker. 
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CHOROiDrns. 

€HOKOII}ITIS, an intlaiiiniatiou of the choroid 
In all cases of choroiditis there is an ex 
udatiou of some character, into the siib 
stance of the choroid, heuce tlie term exudntitu 
choroiditis. 

The exudate may be serous, pliislic or purulent,^ 

The serous and plastic varieties belong to what | 
is known as the iiori-nuppiiratire form, and the puru- 
lent to the stipptiraiit'c form, therefore, non-suppu-J 
rative and suppurative choroiditis. 

The noii-siippiiratin' form may undergo 
sorption, but tlie choroid is always more or less im*! 
paired at the point of the exudate. 

After the resorption of the exudate there alwayi 
remains, at its situation, a denuded, an atrophied! 
or a pijimeuted spot. 

The above conditions are brought about in thbl 
manner: The exudate haviuf; become resorlw 
absorption, retraction or cicitrization of the inTolvei 
tissues takes place, leaving the sclerotic exposed, 
the choroid atrophied, or newly-formed connectiw 
tiBBue at the seat of the exudation. 

Should the retina become involved with the e 
udatinn, as it often does, it also undergoes the s 



DISKASES OF THE CHOKOIH. 177 

clianpes iu its structure as with the flinroid, that is, 
it may become entirely absorbed or atrophied, or 
newly-formed connective tissue deposited at the seat 
of the exudate. 
m If the inflammation remains onnflned to the 
Rfcoroid, then there is no outward indication of in- 
flammation observable. The only manner in whicli 
the disease manifests itself is observable to the 
patient, in the defect of his vision, or through the 
ophthalmoscope to the phyeiciaii. 

Choroiditis is very chronic, owing to the time it 
takes an exudate to resorb, together with the process 
preceding the full completion of atrophy and eicitri- 
zation of that part of-the choroidal tissue in which 
the exudation occurred. 

The tendency of choroiditis is to recur, and it 
is not infrequent for cases to terminate in partial, if 
not total loss of vision. 

Choroiditis may, by continuity of structure, 
pass over to the ciliary body and the iris. 

The causes of choroiditis are syjihilis, scrofula, 
rheumatism and meningeal and cerebral lesions. It 
is sometimes congenital, and is almost always pres- 
ent in very high degrees of myopia. 

For convenience of study the symptoms of non- 
suppurative choroiditis may be divided into the sub- 
jei'tiri' and the nh/cctict:. 

The auhjvvtive syinptoms of nonsuppurative 
choroiditis are: 

1. Dimness of vision. 

2. Distortion of images (metamorphosia). 
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3. Sensations of spai-ks, bright spots, balls i 
fire, sparkles of liyht, etc. (pliotopsia). 

4. Black spotm floating in tlit- tieki of visit^ 
(seotoma). 

Tiiv ohjnlur mjnipiomt are: 

1. Yellowisii spots, indistinctly outlined. (O 
served only during tlie continuance of tlie exudate) ' 
and before complete resorption). 

2. Light colored spots. (Observed during the 
process of resorption, at about the time it is com- 
pleted.) 

3. White spots. (Complete atrophy of pigment 
and resorption of exudate.) 

4. White spots, either dotted or lined with pig- 
ment, (incomplete atrophy o^ pigment.) 

5. Floating bodies of black flakes in the vitre- 
ous, (observable only in the advanced stage of 
choroiditis). 

Contrary to almost all other affections of the 
eye involving the permanent loss of vision, it is not 
usual for the patient to suffer pain in the non-sup- 
purative form of choroiditis; indeed it often occurs 
that the patient loses an eye from this affection 
without being aware that it has been in any manner 
diBease<i, until he accidentally discovers that his 
vision in that organ is materially impaired or en- 
tirely lost. 

Such a condition, however, is liable to occur 
•only when the disease affects but one organ, but as 
choroiditis generally affects both eyes sooner or later 
it is not usual for it to affect an eye for any cousider- 
;able length of time before it is discovered. 
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Vision iii I'lioroiditis bein^!; more or less dis- 
turbed, the piilicut t-uusults liis phyBician, uot be- 
vaiise he is suffering pain, but because of the gradu- 
ally iucTPafiing dimness of sight, which is more or 
less auDnying, owing to the extent of the exudation 
and tlie portion of tlie fundus covered by it. , 

Should tlie exudate be deposited in the region 
of the macula lutea it is known as rlu>roi4itis cen- 
trnlix, and the vision is usually disturbeii by it to a 
very- great extent. 

If the exudation is distributed generally over 
the fundus, it is tei-med choroiditis disseminata, with 
ftmure or less loss of vision, although not so much 
in choroiditis rentralis; however, in choroiditiB 
P>disseminata it frequently occurs that the region of 
Ithe macula hitea is not disturbed to a very great 
■'extent, and central vision may be fairly clear, while 
{."that of the other portions of the retina is consider- 
ably deranged. 

Besides the dimness of vision, there is a seasa- 
Ition of glimmering. Tliis condition is almost con- 
|«tant in the incipiency of exudative choroiditis, and 
[ te caused by the imperfect manner in which the 
Irctina at the point of exudation receives impressions 
I of images. 

ifrtamnrphnitia, or the distortion of images, is 
Ia frequent condition in exudative choroiditis and is 
I caused by the retina being raised at the point of ex- 
udation, the regular contour of the fundus being thus 
iiterfered with by the exudate in the choroid. 

Photftpxia, or the sensation of sparkles of light 
knd balls of 6re before the eye, is a very evident 
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symptom of irritatiou of the retina. This sensatioB 
is present as well when the lids are closed as whe|j 
the eyes are open, and cuntiiiues a variable lengi 
of time, but is more marked during the incipienc; 
and during the inflammatory condition of the chai 
poid whH'h extentls over a period often of seven 
months. 

It is impossible for the choroid to be affected t 
any great extent without injury to the retina, an^ 
especially is this the case when there Ib an extei|< 
sive exudation into the choroid, because the suJ 
rounding portion of the retina also becomes inffl 
trated with this exudation, in which manner cho; 
roido-retiuitis is established. 

As exudative choroiditis often complicates thp 
retina, it frequently happens that defective vision 
in some portion of the retina occurs as a result of the 
choroiditis. This condition is known as scotoma, 
and signiflPH that a certain portion of the retina is 
insensible to light, which is indicated by the pres- 
ence, to the patient, of a black speck before the eye. 

The characteristic peculiarity of a scotoma is its 
moving with the eye, and not floating before it, as 
in miiwic volifanti'H ; and this distinction must be 
particularly observed, for often very much depends 
upon our diagnosis before making an ophthalmo- 
scopic examination, as the defect in the retina, whid 
causes the scotoma, may be so obscure as not to | 
detected, even with the ophthalmoscope. 

In scotoma the dark spots observable to the j 
tient, although they may vary much in form i 
figure, are constant and have well defined sfaapi 
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I *n(l if there are more tbaa one, they preserve a fixed 

relatiou to each other, while in muscae voIitanteB 

the figures vary in shape, ai-e not (.-onstant, and if 

there are several, have uo fixed relation to each 

L other, but float about promiseuouHly among them- 

I wives. 

As the niutteae vnlitantes following ehoroiditis 
L is a symptom which is due to floating opacities in 
I the humors of the eye, especially in the vitreous 
[ lunior, it is easily detected with the ophthalmo- 
I «cope. This condition is occasionally the result of 
I « Ijemorrhage which frequently accompanies the 
|-choroiditis. 

It should be understood that a scotoma is not 
I always the result of a choroiditis, for a portion of 
I the retina may be imperfect or wanting, congenit- 
tally, or it may be the result of a rent in the retina, 
I caused from a blow, or from a hemorrlia;i;e or an in- 
l^aiumation of the retina. 

The objective symptoms, in exudative choroid- 
Kltis are demonstrable with the ophthalmoscope only, 
Ithe most important of which, in the early stage of 
■ the exudative process, are the yellowish spots at the 
l^point of the exudate. 

There is always one peculiarity with regard to 

(these spots, and that is, the outlines are decidedly 

indistinct; in fact the normal tissue is ao blended 

(rith that which contains the exudate, that it is im- 

Ipossible to appreciate the point of transition. 

After resorption of the exudate begins and there 
9 beginning atrophy of the choroidal tissue, the out- 
lines of the spots are somewhat better deflned, and 
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the spots tlipinselves become whiter, ai-e, iu fai't, a i 
yellowish white, and their ed^'es, although irregular J 
in outline, are easily recognized. 

As the i-esoTption of the exudate continues,.] 
atrophy of the choroidal tissue is inaugurated, and j 
continues until the spots are I'hanged to almost a 
pearly white. 

In some cases atrophy of the choroidal tissue is-1 
never completed, and there will always remain depo- T 
sitinns of unabsortwrl pigmentary tissue, generally 
around the edges of the spots, although occasion- 
ally in or near their centers. 

If the choroiditis is uncomplicated, the retinal! 
vessels are seen passing over the atrophied spot. J 
If they do not pass over, but run only to the margift 
of the patch, then the retina has become involvei 
also. 

Sometimes, in the very early stages of choroid- ] 
itis, the vitreous seems to be full of dust like floar- 
ing opacities; these are due to the exudation of in- 
flammatory material, and are readily seen with the 
ophthalmoscope, and move among themselves when 
the eye is moved, 

The choroid and the iris being so closely con- 
nected, forming as they do, with the ciliary body, 
one continuous whole, the causes of the different 
forms of choroiditis may be regarded with consider- 
able reasonableness, in the same light as those uC J 
the different forms of iritis. 

Like iritis, exudative choroiditis is usually a»-J 
sociated with some depraved state of the constita-a 
tion, as syphilis, rheumatism and gout; but by far tbea 
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most fpeqiieot tauee is sypliiliK. It has always ap- 
pi'arcd to me a most fortunate tbinp that the great 
majority of the oases of choroiditis is of syphilitic 
oricin, for syphilitic choroiditis is most amenable 
to treatment, and a rapid improvement is uBually ob- 
tained in a remarkably short time, with the proper 
remedies. ,' 

Treaimnit. — The -first and most important mat- 
ter in the treatment of exudative choroiditis of the 
non-suppurative form, is rest for the eyes and their 
protection from the bright light. The first can be 
accomplished by wearing smirked or colored glasses, 
and the avoidance of the light by remaining in dooi-a 
as much as possible. 

In regard to rest for the eyes, they should not 
be strained by any work reqwiring their use. This 
is very important, and should be strictly enforced, 
by paralyzing the accommodation if necessary. 

The symptoms in the incipiency of choroiditis 
and claucoma are »o nearly analogous, that it is 
necessary to differentiate them before a mydriatic 
is applied to the eyes, if we do not desire to suffer 
the reproach of having precipitated an attack of 
glaucoma. 

If we have dpnionstrated, with the ophthalmo- 

Bcope, that an exudation has taken place, then we 

;are safe in using the mydriatic. If not, then we 

ould better depend upon the honesty of the patient 

observing our instructions. 

As soon as it is possible to make an examina- 
tion of the eye with regard to its refraction, it should 
be done, for I am inclined to think that many of these 
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caseK of fhoroulitis, (hat make their appearance i 
l>ersoii8 of about furt,v-live years of age, are due t 
the strain consequent in the beginning of presb; 
opia. 

In refractive error, all the strain, if any, is upon 
the ciliary body; and as the ciiiary body is so closely 
connected with the choroid, auy strain upon it wiilg 
certainly coniproniise the choroid, and more esp 
cially if there is a latent tendency to a choroiditis. 

AH defects in the refraction should be fully cor- 
rected, and examinations made from time to time 
in order that a chauge in the glasses may be made , 
when neccessary. 

The general health is a matter of great importJ^ 
ance, especially in elderly people, and remedies anil- 
able to each particular case must be prescribed. The 
bowels must be well regulated, and in cases. of , 
anaemia, suitable tonics must be given. 

Should we have cause to suspect syphilis, 
iodide of potassium or mercury should be admiuls- 
tered. I am very much in favor of the iodide of po- 
tassium in large doses, in the young as well as in the 
feeble and the aged. I usually prescribe for the 
adult uue-half teaspoonful (30 grs.) of the saturated 
solution, in two or three tablespoonsful of milk, be- 
fore meals. In children from two to ten yearn of 
age, I prescribe from fifteen to twenty drops of the 
same. 

The iodide of potaswiuni should always be givi 
in the saturated form, and should he taken in milk.' 
I have never known the iodide of pcitassium given in 
this manner, to disagree with the most irritable 
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etomach; in fact I have known of many irritable and 
weak Btt)ina<-lis to have been fiired by the use of this 
remedy in tlie manner prescribed. 

Inuni'tions of mercurial ointment should b«? 
practised, efipeeially if the patient is robust aud 
young. The feeble and the aged cannot withstand 
its depressing effects, and it should not be resorted 
to in those cases. 

Pilocarpine, for the purpose of producing dia- 
phoresis in cases where there is much opacity of the 
vitreous, has been recommended, but it must bo ad- 
ministered with very great care. For the aged there 
is no tonic that equals strychnia. 

Siippinative rhoroiditis. The suppurative form 
of choroiditis is characterized by an exudation of 
pus in the choroidal tissue, or between the choroid 
and retina, which rapidly extends, on account of 
contiguity of structure, to the ciliary body and iri'3, 
as well as to the vitreous humor. 

Unlike the non-suppurative form, the patient, 
in suppurative choroiditis, suffers severe pain. There 
is extreme tension, the iris is pushed forward, and 
the anterior chamber is verj- shallow. 

If the eye is examined in the incipiency of the 

affection, before the humors become chmded, the 

I ophthalmoscope will reveal the purulent mass 

poshed forward into the vitreous, giving a yellow 

reflection. 

The vision is gradually lost, the lids become 
I oedematous, there is chemosis of the conjunctiva, 
1 the cornea becomes opaque, and pus is deposited 
into the anterior chamber, forming an hypopyon. 
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Becauso of the involvement of all the tiseues or 
the eye and its appendages, in tlie infiammator^J 
ai'tion, the globe is pressed with such great forcei 
against the swollen lids, that neither the eye nor the-1 
lids can be moved. 

Suppurative t'horniditis is usually caused fronial 
wounds of the eye, either from accident or by aii.1 
operation, especially that for the extraction of cat- 1 
aract. However, since antiseptics have been re- J 
sorted to, and aseptic precautions have been 
strictly observed in all operations upon the eye, suprl 
purative choroiditis, from operations, has greatly! 
diminished. 

In some rare oases suppurative choroiditis !b? 
caused by an extension of inflammation from the 
cornea and the iris, as in sloughin-j ulcers of the-l 
cornea. It also occurs in different forma of septi- 
caemia, and in children in cerebrospinal meningitis..'! 

Treatmntt in suppurative choroiditis avails lit- 
tle, except, perhaps, in that following cerebro-sptnal 
meningitis, from which a few. cases of recovery are- 
upon record; and in these cases it is really a qiiei»>'| 
tion as to whether the exudate was not plastic, ia 
stead of purulent. 

Fomentations as hot as can be borne, shotild I 
applied frequently, and a free incision into the bcW 
rotic. so as to give passage to the pent up contenta, 
should be resorted to, at the earliest possible mo- 
ment, in order to relieve an extended course > 
suffering. 
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The subsequent treatment consists in dressing 
the eye aseptically. The inflammation now grad- 
ually subsides, leaving the eye in that condition 
known as phthisis bulbi. 
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CVCLITIS. 

CUE ciliary body being so closely connected with 
the iris and the choroid, can scarcely avoid be- 
ing more or less implicated, should either one 
or both of the latter suffer inflammatory action; 
neither can there be an inflammation of the ciliary 
body without the choroid and iris being more or less 
affected; therefore, inflammation of the ciliary body 
is seldom found to occur without a similar condition 
of either the iris or choroid, or both, except in case 
of direct injury to that structure. 

In cyclitis, there is always tenderness over the 
"dancer zone" and injection of the blood-vessels iu 
this region. 

The aqueous humor is cloudy, and flocculi of. 
lymph, or pus, and sometimes blood are seen in thi 
anterior chamber. 

The vision is always more or less impaired owiQB 
to the extent of the turbidity, not only in the aqnoi 
ous humor, but in the vitreous also. The vitreoni 
humor as seen with the aid of the ophthalmoscopi 
IB more or less filled with floating opacities. 

Cyclitis is a dangerous affection and may resnl 
in a destructive suppuration and atrophy of thd 
_gIobe, under the best advised treatment 
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There is another danger besides suppuration^ 
and equally fatal to the integrity of the eye, and that 
is a thinning of the walls of the sclerotic over the 
ciliary body, consequent to the long continued in- 
flammatory action, and the formation of a ciliary 
staphyloma. In case this occurs, the removal of the 
eye in order to prevent sympathetic inflammation of 
its fellow, is imperative. 

Cyclitis occurring with, or as the result of choroid- 
itis or iritis, demands the same treatment as those 
affections, and like them, may entirely recover. 
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ETIXITIS, an inflammation of the retinS 
Itetinitis may be primary or m'rondary. 
In priiimry retinitis the affeition begins ia J 
? retina. 

In eecondanj rrtinilis tlu> retina is implicated 1 
through an inflammatory process which begins in I 
some other part of the eje. 

Primary and sccondarif, as here used, should not | 
be fonfoiinded with the terms idinphativ and ajftnp- J 
toiiKitir, for the retina may become affected primar- I 
ily, that is, before other parts of the eye are affected, 
and the affection wonid not be idiopathic, but may 
proceed from some prior disorder of the system at 
large. 

Idiopathic rriitiiiitix, t)iat is a retinitis not pre- ] 
ceded or occasioned by some other disease, is very J 
rare, and seldom occurs. It is usually caused from I 
exposure of the eye to a very bright light, or from 4 
severe and long continued strain upon the eye isl 
observing a near point. 

i^ympl'iii'iitic rrtiiiilit, or that which is the re-J 
suit of some constitutional disorder is usual, tha; 
most common of which are the following: 
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Albuminurio retinitis. 

Syphilitic retinitis, 

Glycosuric retinitis. 

Leukemic retinitis. 

Another form which is very common, pigmen- 
"tary retinitis, or retinitis pignuntma, has been at- 
tributed to constitutional affections, chiefly to inher- 
ited syphilis, but this view is not generally accepted. 

Albumitiuric retiiiitiH ia a form of retinitis which 
is due to albuminuria, and is the most common form 
of retinitis. 

It frequently occurs that the first symptom of 
Qibuminuria is found in the appearances of the retina 
as is often revealed by the ophthalmoscope, in search 
flf a cause for tlie attending; defective vision. 

Albuminuric retinitis is due to morbid changes 
in the connective tissue fibres of the retina, occas- 
ioned by a toxic effect, from changes in the blood. 

Loss of transparency of the retina is one of the 
first ophthalmoscopic impressions observed, and is 
manifest in pathological changes, juat as a loss of 
transparency in the other transparent tissues, as 
the cornea, the aqueous, the lena, and the vitreous; 
consequently, minute alterations in the retina are 
discovered very early in albuniinuria, if a careful 
examination is made with the ophthalmoscope. 

The connection between kidney lesion and reti- 
nitis is very obscure, but there is doubtless a devel- 
( -opment of disease, or a morbid change affected in 
the walls of the retinal vessels in conaequence of 
an altered composition of the blood, which change 
I TCBults in inflammation itself. 
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Album inline retinitis is of serious import, and 
patients suffering from it dii uot survive long. FuchB_ 
claims tliat witliin liis experit-nre tbey usually su^j 
cumb witbiu a year. 

The primary effect of albumiuuria upon tlie*" 
retiua is inflammatory, after which there is a retiaal 
degeneration, especially if the albuminuria continues 
for any great length of time. 

There is a form of aibiuiiinuric I'etinitis that I 
very transient, which has been denominated alhit-^ 
rninurir iiiii)iiiro.sin, and which is observed iu preg- 
nancv and other conditions producing acute nephri- 
tis. It 18 really a question whether the albumen in 
the blood causes a transient con^jestion of the retinal 
vessels, or if blindness is not due to its toxic effect 
upon the nerve tilanients. 

In albuminuric retinitis both eyes are affected, 
but almijsl ahvays ouc to a greater extent than the 
other. 

The tirst subjective symptom of albuminuria is 
frequently the defective vision, and for this reason, 
a very careful ophthalmoscopic examination should 
be made iu all cases of decreasing vision which are 
obscure, and cannot be attributed to a n'fractive 
error, ur other obvious cause. 

Tnatiiiail. — The local treatment in albuminuric 
retinitis is simply rest for the eyes, and the use of 
smoked glasses to protect them from the bright 
light. The general treatment should be directed to 
the kidneys. 

i^yphililic ritiniti^ is the next most common form 
of retinitis, if it is not the first. 
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Syphilitir retinitis is ffoiiprally assofiatt'il with 
' choroiditiK, hence churoido-rctiiiilis, and is siiburdi- 
nate to it, having originated in the choroid; however 
primary syphilitic retinitis is occasionally met. 

Syphilitic retinitis occurs in both the congenital 

I and acquired forms of ayphilie. It may affect one 

eye alone, but it fieneraliy affects the second eye 

sooner or later, and may occur several months or as 

much as a year afterward. 

In cases of inherited syphilis, the affection most 
often occurs between three years and fifteen years of 
age, although it has been seen as early as six months. 

In acquired syphilis the retinitis usually ap- 
pears in from six months to two years after infectitm. 

Defective vision is usually very marked from the 
very incipiency of the affection, and if treatment is 
neglected, often continues uutil there is total blind- 
ness. 

The tendency of syphilitic retinitis is to sudden 
relapses and aggravation of the affection after tem- 
porary amelioration or improvement. Because of 
this inclination to recur, syphilitic retinitis usually 
continues in its course from bad to worse, until use- 
ful vision is entirely lost. 

Trcotmnit. — The treatment in syphilitic retinitis 
is local and general. 

As in retinitis from any cause, very . little 

can be accomplished by local means except to cover 

the eyes with smoked glasses in order to protect 

them from the bright light. Excessive strain in at- 

. tempting to read or to do fine work with the eyes, or 
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in fact any nrar work should be avnideii, ami i 
eyes given ramplete rest. 

If BOen early, syphilitic retinitis, like syphilitii! 
choroiditis, is very much benefited by an alterative 
treatment, biit it must he energetic, and because of 
the tendency to relapses and exacerbations it must 
be continued as long as possible. I am sure that 
many of these cases can be held in suspension or 
temporary extinction, but the spark is there, anil can 
be fanned into a flame on the least provocation, such 
as a neglect of the treatment, the abuse of alcoholic 
drinks, or overheating from any cause. 

The administration of the iodide of potassium 
internally, aud inunctions of mercurial ointment, 
as recommended in choroiditis, should be resorted 
to. The iodide of potassium must be continued as 
long as it agrees with the stomach, and the inunc- 
tions until there is evidence of ptyalism, when their 
use should be discontinued until the effects pass off, 
when they can again be renewed. 

Glt/cosiiric retinitis, or tliabitiv rtiinitix, is due 
to the toxic effects of glycosuria upon the retina. 
It is a very rare affection, occurring principally in 
old people. 

The ophthalmoscopic appearances of glycosuric 
retinitis are so similar to those of the albuminuric 
form that it is impossible to distinguish them by this 
means alone, and recourse must be had to urinalysis. 

Treatinfiit. — As the retinitis is due to the general 
health, treatment must be directed to the diabetes. 
The only local means employed are tliuse which are 
indicated in the other forms of retinitis; the ^m 
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must be prnto<t('<l fioni lirij::ht ligiit bv siiiDkoil 
glasses, aud all straia must be avoided. 

Ijcitkrmir rrtbiili" is due to an altered state of 
the blood, marked by an excessive and permanent 
increase in the white corpuscles of the blood. 

Vision may or may not be affected to a very 
great extent. The tendency in this form of retinitis 
IB to hemorrhages, which may cause complete blind- 
ness. 

Leukemic retinitis is very rare, as in only about 
one-fourth of the cases of leucocythemia is the retina 
in the least affected. 

Trcatiiiriit. — The treatment must be directed to 
the general health, with the same observance in pro- 
tecting the eyes from briglit liglit and strain, as in 
other' forms of retinitis. 

P'ujmeninry retinitis, or rrtitiitis piijiiuntOKii, is an 
affection of early life, progressive but chronic, often 
requiring many years to complete its course. 

The inliammation attending this affection is not 
very marked, in fact it has been asserted by some 
authors to be noninflammatory in its character, the 
retinal lesion being the result of an atrophy or pig- 
mentary degeneration. 

The most prominent symptom in pigmentary 
retinitis is that condition known as hemeralopia, or 
night blindness, in which the patient sees much 
worse at night, or in a dim light, than his vision 
when in bright sunlight would seem to justify. 

Pigmentary retinitis attacks both eyes simul- 
taneously, is most frequently observed in males, 
and as before mentioned is essentially a disease of 
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cbildhood, hut occasionally it presents itself at from 
twelve to fiftef'D years of af^e. 

The causes of retinitis pigmentosa are obscure, 
and as it often affects several memljers of the same 
family, heredity is i-eyarded as an intlnential agent. 
It has frequently been found in families where there 
were prevalent defects in intcllert, or several mei 
bers Were deaf and mute. 

Treatment. — Treatment is of doubtful benefit^ 
Electricity and hypodermic injections of strychnia 
have been resorted to by some, who have claimed a 
temporary improvement in vision, but this may be 
ascribed probably to the inspiring hopes of the pa- 
tient in anticipation of a favorable result. 

If there is a hislory of syphilis, the alterative 
treatmeut indicated in the other foriiis of retinitis 
should be resorted to. 

So many varieties of retinitis have been recog- 
nized by authors that they are perplexing to the stu- 
dent, and serve to confound rather than make plain 
a subject which can be simplified to such a degree 
as to be considered under the five common and gen- 
erally recognized forms already given, and which 
embrace fully 95 per cent of all cases ()f inflamma- 
tion of the retina. 

Beside the varieties already mentioned, there 
are the piiriitmt, hvmorrhitijic, apnpUvtU; n-ntriiHi, 
priiHfvrmin, etc., the consideration of which is not 
justified, inasnnicli as lliey are rather conditions 
of common forms of retinitis than distinct affections. 
For instance, a hemorrhage is liable to occur in ai 
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of the common forms of retinitis; but for this reason 
alone, it should not be classified as a special variety. 

The same may be said of the purulent, which Is 
rather the course or the result of one of the common 
forms of retinitis; the centralis, which indicates the 
point of attack; and the proliferans, to the peculiar- 
ity of the stria formed from the connective tissue in 
the retina, as a result of an inflammatory action. 

Another justification for simplifying the vari- 
eties of retinitis, is that the treatment in all forms is 
so general. It resolves itself into a very small com- 
pass: rest to the eyes, protection from bright light, 
attention to general health. 

Ophthalmoscopic appearanc(*s as observed in 
the different varieties and conditions of retinitis, in 
the order of their usual o(*currence: 

Albttmini'uk^ Ketinitis. 

1. Hyperaemia of the papilla and of that por- 
tion of the retina immediately surrounding it, as is 
evidenced by a dull haze ovc^r this portion of the 
fundus. 

2. Hemorrhages <m and in the region of the 
disk. 

3. After the disease is well established, small 
white spots, collectcnl in groups around the yellow 
spot. 

SvrniLiTir Retinitis. 

1. Slight hy])eraemia of the papilla, and a con- 
siderable portion of the fundus, but most marked 
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about the repiou of the yellow spot, and around the 
edge of the disk. 

2. Hemorrhages occasionally, but rarely occur. 

3. "IJiist like" opacities in the vitreous. These 
opacities are generally diEFiised, often filling the en- 
tire humor, but there are present sometimes, large 
flake-like or membranous opacities. Opacities in 
the vitreous are pathognomon of syphilis, 

4. Small white dots occasionally occur about 
the macula lutea, but generally very late in the 
affection. 



Glycosuric RirriNiTis. 



1. Papilla ver.v pale with margins indistinct,' 
with slight opacity of the fundus of the retina, and 
along the course of the retinal vessels. 

2. Small retinal hem<»rrhagea about the yellow 
spot, usually star-like in appearance. 

3. Opacities in the vitreous, usually of hemor- 
rhagic origin. 
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LBUKEMid Retinitis. 

1. Yellowish, rounded, hemorrhagic spots in 
the region of the yellow spot, and at the periphery 
of the fundus. 

2. Small white spots and white streaks alon^ 
the course of the retinal vessels, due to accumula- 
tions of leucocytes, which have passed bodily 
through the vessel walls. 

3. Fundus paler than normal, owing to the 
altered condition of the blood. 
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PiGMENTAUY RETINITIS. 

1. Star-like iDtercommiinicating spots of pig- 
mentation, first in the periphery, but gradually ad- 
vancing in the protracted course of the disease, 
mostly along the course of the vessels, toward the 
yellow spot. 

2. The papilla of grayish, yellowish, waxy ap- 
pearance. 

3. The arteries and veins both verv small and 
threadlike in appearance. 

4. Opacities in the vitreous, and posterior 
polar cataract often present in the later stages. 



SECTION II. 

Detachment of the Retina. 

The retina mav become detached from the chor- 
oid, either from the effects of an injury upon the eye, 
as a blow, or from the effects of disease of that organ. 

The diseases which are liable to effect detach- 
ment of the retina, are retinitis, especially the albu- 
minuric form, choroiditis, diseases of the vitreous, 
particularly those which result in an atrophy or 
wasting away of the vitreous, and intraocular 
tumors, principally sarcoma of the choroid. 

A sudden loss of the vitreous, either as a result 
of an injury or an operation upon the eye, often 
causes a detachment of the retina; and it has been 
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known to occur from the Budden loss of the aqneoi 
himior, as in cataract operntiim. 

Detacbmcut of tin- retina niav bi' rompliir 
part'ml. 

In complcfe tktathmntt of tlio retina, tbe who! 
of the retina is dragged awav from the choroid, e; 
cept that portion around the optic disk, 

In partial detachment, only a part of the retii 
is separatpfi from the choroid, which may vary In e: 
tenf from a very small portion to that covering 
very large area. 

In case the detachment follows a blow or an in-l 
jury of the eye, the intervening space is usually filled 
with blood, or a bloody fluid; when it follows disease 
the subretinal fluid is usually clear. 

The amount of disturbance of vision depends 
upon the part of the retina which has become de- 
tached, and the extent of the detachment. If the 
macula lutea, or its region is implicated, it obviously 
follows that the vision is very seriously affected, if 
not entirely lost. 

Distortion of images is also a prominent symp- 
tom in detached retina, owing to the unevennesa 
the retina at the point of separation. 

Detachment of the retina is usually seen at the 
lower portion of the fundus. If the exudate should 
take place in some other portion of the retina, the 
tendency is for the fluid to work its way by force of 
gravitation, between tlie choroid and retina, to the 
lower portion of the fundus. 

Whatever portion of the retina is detached, 
field of vision wilt be affected upon an opposite 
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for instance, the detachment is on the lower portion 
of the fundus, the defect in vision will occur in the 
upper portion of the visual field. Should the de- 
tachment occur on the nasal side of the fundus, then 
the sight suffers on the temporal side of the field of 
vision. No matter what part of the fundus is af- 
fected, except its central portion, the defect in vision 
is always found on an opposite place in the field of 
vision. 

There is usually great diminution of tension in 
retinal detachment. This is caused by a shrinkage 
of the vitreous. 

Treatment. — Rest in the recumbent posture, and 
firm presssure upon the eye, with cotton pads, sup- 
ported by a bandage. 

The iodide of potassium should be given in large 
doses, in the manner already heretofore described, 
for its absorbent effect. The bowels must be reg- 
ulated. 

Diaphoresis has been recommended by the use 
of pilocarpine, but if it is administered, it must be 
done with great caution. 

Ophthalnwsvopie appearances in detached retina: 

The detached portion of the retina has the ap- 
pearance of a grayish membrane, projecting f()rv\'ard 
into the vitreous. 

The blood vessels can be as readily seen upon 
the detached portion as upon the healthy, but they do 
not appear continuous, because at the limit of the 
healthy retina they bend over and an* (qitiroly ob- 
scured, when they are again seiMi upon the detached 
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portion, because at the limit of the healthy retina: 
they bend over on account of the protuberance of the 
detached portion, caused by the exudate beneath it* 
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CHAPTER Xn. 

DISEASES OF THE OPTIC NERVE. 



Optic Neukitis. 

~ J ■ S the name iuditatea, optic nctiriiis sigDi^os 
W^ au iuflammiitian of the optic nerve. I 

•A I The terms "pupUUth" "descending neu- 

ritis," and "choked disc," opbthalmioall; imply the 
same condition, but as our observation is confined 
to the optic disc or papilla alone, the term "papilli- 
tis" has hitherto been applied; but as the optic nerve 
cannot usually be affected at the papilla alone, and 
as papillitis is simply an evidence of the general con- 
dition of the nerve, optic 7ieuritis is considered more 
preferable. 

As in inflamination of other parts, the papilla 
is swollen, in some instances to such an extent as to 
bul^e forward into the vitreous, giving it, as de- 
scribed by some authors, a mushroom apjiearance. 
This condition orif;inall,v suggested the term "choked 
disc." 

In inflammation of the optic nerve, the well 
marked marginal lines of the disc, as seen normally, 
have entirely disappeared, and in its stead is the 
*'wooll.v" or hazy api«'arance. 

The central vein is increased in size, and its 
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branclieB are distpnilpd and tortuous, while the ai 
tery is contracted. 

In the early stages of inflammatory action' tl 
color of the disc is red or livid, owing to the intensii 
of the congestion; afterward it is changed to a gray- 
ish, or grayish- white appearance, in the form of stria 
extending from the papilla into the surrounding 
retina. 

On account of the extreme congestion of the 
veins, there are occasionally hemorrhages, marked 
by flame-shaped or diffused patches, on or near the 
papilla, although these hemorrhages do occur ti 
frequently in other portions of the fundus. 

Strange to say the vision is frequently very little 
impaired, during the inflammatory stage; however, 
it is occasionally very much diminished, even when 
the inflammatory action is not very well marlied 

In due course of time, optic neuritis reaches its 
height, after which there is a gradual ahatement oj 
all inflammatory action. 

The opacity slowly subsideti, and if resolution 
takes place promptly, the papilla becomes perfectly 
clear, and vision is restored to its normal condition. 

This by no means is the termination of all cases 
of optic neuritis, for it frequently occurs that resolu- 
tion is not prompt, and the disk presents a more or 
less hlanched appearance, with more or less defect 
of visual acuity, and occasionally it becomes coi 
pletely atrophied, with entire loss of vision. 

The longer the exudation remains, the more 
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per 18 tliere that the nerve fibres may become per- 
manently injured by the pressiire upon theni, and 
the vision more or less aEfeeted thereby. The loss 
of vision in optic neuritis usually comes on slowly, 
though gradually, but permanently. 

Besides the impairment in the acuity of vision, 
in optic neuritis, the color sense, especially for red 
or green, is nsually interfered with, so much ao, that 
the patient is frequently nnable to distinguish them. 

The field of vision is also more or less affected, 
the blind spot being generally enlarged, and the 
boundary of the visual area contracted. 

In optic neuritis both eyes are usually sooner 
or later affected, but vision is not generally the same 
in both at the same time. 

There are many causes for optic neuritis, but 
the most common without doubt is intra-cranial dis- 
ease, notably cerebral tumors; then follow tubercu- 
lar meningitis and hydrocephalus. Optic neuritis is 
also observed in albuminuria, glycosuria, lead pois- 
oning, and the abuse of alcohol and tobacco. The 
loss of vi-sion from the abuse of alcohol and tobacco 
is very gradual and occurs in both eyes at about the 
same time, and usually to the same extent. 

Treatmi'iii. — The treatment of optic neuritis con- 
Biats in protecting the eyes from the bright light by 
the use of smoked glasses, and in the removal of the 
cause of the affection. 

Any error of the refraction must be corrected, 

that it is by any means the cause of but a very 
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small per (.eut of the eases of optii* neuritis, but Id 
may be an exciting cause, where there is a latent) 
tendenrv to the affection. 

Atrophy of the Optic Nrrvr. 

Atrophy of the optie nerve is a result of inQam 
matioo, and usually follows in the wake of optle^ 
neuritis. 

The initial subjective symptom is a diminution 
■of visual acuity, which as a rule proceeds slowly but 
Burely toward total loss of vision. 

Tlje progress of atrophy of the optic nerve is DOl 
always constant, but is subject occasionally to con- ' 
siderable variation, sometimes becoming stationary, 
and remaining so for an indefinite time; on the other_ 
hand, its progress is, in some cases, very rapid, s 
vision is entirely lost in a very short time. 

The appearance of the optic disk varies In pro- 
portion to the amount of the atrophy present. The 
disk appears very white in advanced cases, and tllft 
capillaries are entirely obliterated. The retins] 
arteries usually appear very small aud the veim 
large and tortuous. 

It must be remembered, however, in making t 
diagnosis, that there is a condition of the norm 
«ye, occasionally seen, in which the disk is vetj 
white, and resembles very much an atrophied neri 
head. This condition associated with good Tiri 
■would preclude atrophy. 
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Beside the loss of vision, impaired coior vision, 
t for green and tlien for red, is a constant symp- 
im in atrophy of the optic nerve. 

There is also more or less contraction ot the 
visual field, as the disease advances to complete 
atrophy, until all perception of light and color is 

>iOBt. 

The causes of atrophy of the optic nerve are 
numerons, but it is usually the result of iutra-crauial 
lesion, or spinal affections, the most important of 
the latter being tahfs dorsalis. 

As in optic neuritis, atrophy of the disk is very 
often due to syphilis and diabetes, but particularly 
to the former. 

Atrophy of the optic nerve usually attacks both 
eyes, and the affection usually terminates in com- 
plete loss of vision. 

Trmlmcnt cannot be of great benefit, especially 
if the affection is due to intra-cranial or spinal 
lesions. In syphilis, if taken early, constitutional 
treatment has been effective in staying the affection. 



Tumors of the Nekve. 



Tumoral of the optice nerve and retina are rare. 
Iiose of the former usually spring from the sheaths 
f the optic nerve, and destroy vision by their pres- 
mre upon the nerve fibres. 

Olioiiia of the retina is mostly found in children 
on after birth. It is usually observed from its 
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characteristic yellowish-gray reflection from the 
fundus of the eye. 

Glioma of the retina is an extremely malignant 
affection, and the removal of the eve is indicated at 
the earliest possible moment in order to save the 
patient's life. Even this is a dernier ressorU A 
relapse is almost sure to occur, the disease extend- 
ing^ to the brain through the optic nerve, leading to 
rapid death. 



CHAPTER Xm. 



(JLATCUMA. 



6LArC0MA is a disease characterized by an 
Incrt'iise of the intra-ocular pressure, caused 
by an augmentation of the humors of the eye, 
prineipally of the vitreous humor. 

If there is an increase of the tension of the eye, 
due to an augmentation of the aqueous humor, we 
find the anterior chamber very deep. This condition 
is usually due to au iritis, and, although not recog- 
nized as glaucoma, is, nevertheless, increased intra- 
\ ovular prcKsme. 

On the other hand, if there is an augmentation 
I of the vitreous humor, then the anterior cliaiiiber is 
very small, the iris being pushed forward toward the 
fornea by this increase from the enlargement of 
the vitreous chamber. This condition is regarded 
as glaucoma proper. 

The theory most generally accepted in regard 
' to an augmentation of the vitreous humor is this: 
[ There is a serous exudation from the A'essels of the 
ciliary. body and the choroid; by the process known 
t as endosmosis the exudation passes througu the hya- 
I loid membrane into the vitreous cavity. 

All of the exudate may not pass through into the 
f vitreous, but it serves to increase the pressure from 
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witUiu just as much as if it were within the hyaW 
meiiibraue. 

Tlie principal exit of the fluid from the vitreous 
chambei- is over the lens and through the pupil into 
the anterior chamber. Because of the sudden and 
abnormal increase of the exudate into the vitreous, 
the iris is pushed forward, and thus the outflow 
"Which takes place through the meshes of the liga- 
mentum pectinatura is entirely obstructed, or very 
much interrupted in reaching the canal of Scblemm. 

Upon this theory, the ciliary body and choroid, 
as well as the liganientnm pectinatum, the canal of 
Schlenim, and the canal of Fontana, have important 
relations with intra-ocular pressure. 

For the purpose of intelligent study, glaucoma 
may be considered under the following heads 
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Primary glauroma is an increase of intra-ocular 
pressure, for which we can discover no reason, and 
is, therefore, presumed to be independent of any 
other disease of the eye. 

Secondary fjlaueoma is an increase of the intra- 
ocular pressure, the result of some other disease. 

Primarj' glaucoma is divided into the ocufe, 
mb-acutVi and the chronie. 




Cl-ArCOMA. 
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Aciilf </!uHvomtt is a sudilcD iuri-euse of intra- 
<K'iilar prfS8Utx',arcouiiiauU?d by si'Viti- iiillaiiiiunlt)i-> 
actiun. This is tbt glnucomu fulmiinnin, and is es- 
IMffiall.v violent mid rapidly dcstniclivw io its char- 
acter, the eye being often entirely lost in a few hours. 

The causes of acute glaucoma are obscure, but 
the cnnHen»UH of opioiou uow is, that the ciliary body 
and tlic choroid, particularly the former, are pri- 
marily participants in the production of the exudate, 
which augments the lutra-ocular pressure, in all 
forms of glaucoma. This opinion is well supported 
from this fact, that hyperopic eyes are predisposed 
to this affection, while myopic are not. 

In glaucoma fulminaus, the prognosis is very 
unfavorable; but if au iridectomy is made at once, 
the eye may be pn'served with fair vision. 

If, however, the operatiou must, for some reason, 
be deferred, a few drops of a one grain sohitioa of 
eserine should be instilled in the eye every half hour, 
together with the application to the eye of cloths 
wrung out of warm water as hot as can be possibly 
borne, and changed as often as tliey become cool. 

It must be i-ememhered that this treatment alone 
will not sufiicp, no matter if there appears to be some 
relief. Iridectomy is the sheet anchor in gUiueoma, 
no matter what its form, but particularly in the 
acute variety, and the more promptly it is made, the 
sooner will the patient be placed in a position of 
safety. 

tiub-nrute glaucoma is recognized by a less ae- 



I 



212 TEXT- BOOK OF OPHTHALMOLOGY. 

vere inflaiumatory artion and to periodicities ( 
tire freedom. Id this form of glaucoma, there is only 
slight injection of the conjunctiva, whicli is confined 
to the circumcorueal zone. 

As there is great danger of Ihe sub-acute form 
merging into the acute, a diagnosis should be arrived 
at as early as possible, tliat proper treatment may be 
pi-omptly applied. As before stated, iridectomy is 
the refuge of safety. 

Chroiiic (jIniiroiiKi is pjirti<ularly distinguished 
from the acute and the sub-acute forms by the entire' 
absence of all conjunctival irritation. This absence 
of inflammatory symptoms occasioned this form of 
glaucoma to be classed as a non-infliimiiiatori- affec- 
li(m. 

In chronic glauconm the exudation takes place^ 
so subtly and insidiously, that the parts affected 
become gradually adapted to the condition without 
seeming inflammatory reaction. For this reason pa- 
tients frequently Inse their vision without appre- 
hension of the gravity of the affection, their physi- 
cians often thinking that the defect in vision is 
due to the formation of cataract. 

The treatment uf chronic glaucouiu is the same 
as in the other forms, an iridectomy as simn as the 
diagnosis is confirmed. 

Secondfiry gluvcoma is an increased intra-ocu- 
lar tension, due to some other affection of the eye, 
the most common of which are complete posterior 
synechia, foreign body within the eye, dislocation 
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J -of the Ipns, perforating coraoal ulcer with intrusion 
of the iris, and wouuiIb and injuries of tbe globe 
involving the lens, ciliary body and the choroid. 



GEXERAI, COXSIDEIIATION OF GLAUCOMA. 

I believe there is no one thing that would aug- 
ment the humanity of the physician so much as 
to make a searching study of glaucoma, sufficiently, 
at least, that be may be able to warn his patient 
■of the impending danger, and point him, if nothing 
more, to a road of safety. 

As the different varieties of glaucoma often be- 
eome so blended together, tliat it is difficult to dif- 
ferentiate one from another, or even to diagnose 
glaucoma itself from some other affection, I will 

■ -endeavor to point out the most important symptoms, 
and give the distinguishing characteristics of this 

I Jiffection as compared with some other affections, so 
that the observer may more readily i-ecognize this 
disease. 

There are three affections with which this dis- 

L ease may, by the casual observer, be confounded, viz: 

[ nejiralpia., iritis, and senile cataract. 

Acute glaucoma may be, and often is, mistaken 
for neuralgia — the pain in and around the eye often 

, -simulating that affection. 

The periodicity of sub-acute glaucoma, in which 

I there is entire freedom from pain, whilst this is one 

I'Ot the landmarkH in its diagnosis, is also diagnostic 
of neuralgia. 
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In iritiB there is always iin iiirrcase in the inti 
ooular tension, but up(ui rlose inspection we flui 
that the antericir chamber is abnormally deep, 
whereas in glancuma it is very shallow. 

It was formerly the general opinion of the phy- 
sician that gradually increasing blindness without 
pain, especially in the aged, was due to the forma- 
tion of senile cataract. For this reason many per- 
sons were permitted to lose their vision, beyond re- 
demption, before an examination revealed the fact 
that they were suffering from glaucoma. 

In order to have a more methodical arrangement 
of the subject, we will consider it under the following 
subdivisions, viz: the xuli'uvlin- and the oh'uvUve 
symptoma. 

SimjEcmr: Hymito-ms. 

In acute glaucoma the attack is usually at night. 
The pain accompanying it is violent, radiating from 
the eye through the head. There is also considerable 
conjunctival irritation. 

The first and most important symptom in sub- 
acute glaucoma is pain, with intennissiims of entire 
freedom. With each paroxysm there is some appre- 
ciable loss of vision, which is never recovered. The 
paroxysms are more severe at night. 

In hemicrania or megrim, on the other hand, the 
pain is more violent during the day, commencing, 
often, very early in the morning, 

The intermission may be a few days, or it may be 
weeks, or a month, or as long as a year. 
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We will flnil upon infjiiiry tliat the piitient haa 
had considerable uiieasiueKs, and freiiueutly much 
pain of a neuralgic character about tlie supra-orbital 
and temporal regions, and along the aide of the nose. 

In chronic glaucoma there is a gradual loss of 
vision, but as a rule it ia not accompanied by paio, 
although when the patient is questioned, it is fre- 
quently ascertained that there has been a sense of 
"uneasiness" about the eyes. 

Where the increase of tension is so slow, there 
seems to be a gradual adaptation to the condition; 
hence the absence of pain. 

It is in the chronic form that so many are de- 
ceived, the sight being so gradually lost, that it is 
often mistaken for the formation of cataract. 

A very important symptom in any form of glau- 
coma is the appearance of the colored halo around 
the flame of a lamp or candle. 

Objective Symptoms. 



The old are more subject to glaucoma; and for 
this reason it is thought that the strain upon the 
ciliary muscle in the act of accommodation may have 
much to do with precipitating this affection. 

There is increase of tension; that i.s, increased 
hardness of the eyeball. 

In the earlier stages there is apparently no in- 
crease of tension; as the disease advances, however, 
there is increased tension, sometimes not very 
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narked, — in otlier cases the eye is of a stony lia 



ard 

I 



There is diminished depth of the anterior cham- 
ber, and the iris and lens are pushed forward toward 
the cornea, in advanced eases almost touehing it. 

The cornea often appears semi-traushicent, hai 
ing lost its brightness. 

There is dilatation *ith sluggishness of the 
pil, that is, the pupil responds very slowly, if at all, 
the influence of light. 

In the case of neuralgia, there is lontiactiun of 
the pupil. In cataract there is dilatation of the 
pupil; but when uncomplicated, the pupil responds 
readily. 

The rupping of the optic papilla, together witli 
the pulsation of the arteries of the same, one of the 
most important symptoms in glaucoma, can only be 
detected with the ophthalmoscope. 

With this information, 1 believe the careful phy- 
sician of this day will uot fail to diagnose a case of 
glaucoma, and by the timely application of the 
proper remedy, rescue his patient from an impend- 
ing blindness. 
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CHAPTER XIV. 

DISASES OF THE VITREOUS HUMOR. 

Hyalitis. 

WT* YALITIS is an inflammation of the vitreous 
■^ body. It often follows as the result of in- 
■ W flammatory changes in adjacent structures. 
It may also occur after the entrance of a foreign body 
into the vitreous. 

There are two forms of hyalitis, the suppurative 
and the nousuppurafirr. 

In the .suppurative form there is a collection of 
pus in the vitreous, and the fundus may be partially 
or completely obscured. 

Timelv enucleation should be resorted to when 
pus has once formcnl in the vitreous, for the reason 
that the other eye may become, through sympathy, 
involved. 

In the nonsuppurative form there is the forma- 
tion of opacities in the vitreous, usually the result of 
a retinal or choroidal hemorrhage. 

Opacities of the Vitreous. 

Opacities of the tntreou^s usually appear as black 
spots floating before the eyes. They are usually 
brought to the patient's attention by looking at a 
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white surface, wheu they appear as dark spots tipoi^ 
the white background. 

They vary in shape, appearing as threads, flakei 
dots, and membranes before the eyes and may 1 
fixed or movable. 

They may be readily observed with the ophthal'J 
moseope, when they appear as floating black jya.i' 
tides, or clouds before the illuminated fundus. 

t'uwsrs.— Vitreous opacities may occur as ' 
result of a hemorrhage from the choroidal, retinaJ 
or ciliary vessels which may follow an injury to thq 
eye or an intlammalion of the retina, choroid, or eih 
iary body. 

They may also occur as the result of errors < 
refraction, according to DeSchweinitz. 

They may be found in connection with constj 
tutional diseases, as ansemia and syphilis, ajid i 
frequently the result of chronic constipation. 

Prixjnnsis. — In vitreous opacities, the result i 
suppuration, the prognosis is decidedly unfavorabla 

In tlie young and middle-aged, where the opac- 
ities arc due to hemorrhage into the vitreous, and 
are not of an extensive character, they are usually 
absorbed, and the prognosis is favorable; but in old 
persons the opacities usually remain thn)ugh life 
and cause more or less annoyance to the patient. 

Where the hemorrhage is very large, the cl<|J 
may become organized and detachment of the reti 
follows. 

In cases of syphilis or other constitutional,^ 
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I ease, till- results obtaiufil by the use of the proper 
f remedies fur these affectioua are most favorable. 

Triaimnit. — Very favorable results caii usually 
I "be obtained by the proper use of pilocarpine to pro- 
duce sweating. 

Where the opacities are due to syphilis, the- 
I proper r'-niedies for that disease produce the best 
results. 

Where auiemia is the cause, iron and other 
\ tonics should be administered. 

The bowels should be kept open when there is 
[ a tendency to constipation, and in cases where there 
I are extensive hemorrhages, local b!ot)d letting 
^should be resorted to. 

Any error of refraction should be corrected, and 
I the patient warne<l not to strain. 

Patients having vitreous opacities often become 
I greatly depressed, feariu}; total blindness as a result 
[ It is within the province of the piiysician to encour- 
age such patients as much as possible with the 
I assurance of the fact, that these opacities will not 
I probably increase, and he should instruct them to 
fcndeavor to disregard the floating specks. 



St.NCHISIS. 

The vitreous humor occasionally, on account of 
Isn inflammation of the retina, choroid, or ciliary 
I body, loses its normal solidity and becomes softened 
I or fluid in consistency, which •■ondition is known as 
Khisia. This condition is easily determined with 
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the ophthalmoscope by the rapidity with which 
the opacities move when the eye is turned in different 
directions. 

There is also a condition known as scintillans 
^yuchisiSy or sparkling sijachisiSj accompanying sof- 
tening of the vitreous, caused by small flakes of 
cholesterin, which have, with the ophthalmoscope, 
the appearance of fine gold dust floating in the vit- 
reous. 

Persistent Hyaloid Artery. 

A dark, thread-like substan(*e has been observed 
running part or all the way between the optic disc 
and the posterior polo of the lens. This is a rem- 
nant of the hvaloid arterv which existed in intra- 
uterine life, and which has not become completely 
absorbed. 
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CATARACT. 

CHE term cataract signifies an opacity of the 
crystalline lens, or of its capsule, or of both 
the lens and its capsule together. 
Opacity of the crystalline lens is known as len- 
ticular cataract. 

Opacity of the capsule is denominated capsular 
cataract. 

When both the crystalline lens and its capsule 
are opaque, it is termed capsulolenticular cataract. 
Clinically, cataract may be considered under the 
following forms : 



Cataract 



senile 



{ 



congenital 



traumatic 



L secondary 



cortical 
nuclear 

complete 

or 
partial 



{ 



lenticular 

usually 



anterior polar 

and 
posterior polar 



Senile cataract is probably due to a degenera- 
tion of the lens fibr(»s, in consequence of defective 
nutrition. It occurs, usually, after forty-five years 
of age. The \vi\s in this case is usually hard. 

Senile cataract niav be tiuchar or cortical. 
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Nuclrnr catariirf is that fopin of opaoitj of the 
iens wliieb comniencps in the central portion of that 
bfidy. 

Cortical cataract is an oparitj of both surfaces 
of the lens. Thim form of cataract appears as opaque 
.stria, in the form of prisms, with their bases directed 
outward, towards the periphery of the lens, and the 
apices toward the center. As the periphery becoraes 
opaque first, this form of cataract is frequently de- . 
nominated peripheral cataract. 

Coiianiifal cataract is a form of cataract which, 
is acipiireil in intra-uterine life, and exists at birtb.^ 

ConfTcnitai cataract may be partial or romplete 

Partial vatarart of the congenital form consist 
of two varieties, anttrior polar calnrnct, and postcri 
polar rntaravt. 

Anterior polar or pyramidal cataract conBists ( 
an opacity of the central anterior portion of the lenB^ 
capsule. This form of cataract is not always con- 
genital, but is often due to a central perforating 
ulcer of the cornea iu ophthalmia neonatorum, 
wherein, during the absence of the aqueous humor, 
the anterior surface of the lens capsule comes into 
contact with the posterior surface of the cornea^' 
at this point it is not unusual for the parts to becoma 
opaque. 

Posterior polar cataract is a central opacity ofl 
the posterior portion of the Inns capsule. This fona j 
of opacity is generally small and round, but some-i 
times it is stellated, or has small streaks extendingl 
from it, making its edges appear fringed. 
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Posterior polar latiiriui is i»i'()bably due to an 
[ imperfect absorptiun of tlie fcelal hyaloid artery. 

In the fomplete congenital opacity, the lens ia 
\ always soft. 

TrauiiHitic cataract is an opacity of the lens or 
its capsule caused by an injury of the eye. In this 
■case the leus capsule is usually ruptured, and the 
aqueous humor is pei-niittecl to come into contact 
with the lens substance, 

Secoiidaq/ cataract consists of portions of the 
lens or its capsule, which have been left behind, and 
have become opaijue after the cataract has been 
extracted. 

There are other forms of cataract, not specially 
classihed here, as the iliolivtie, due to disturbed nu- 
trition, and the coitiphcattd, due to disease of other 
parts of the eye. 

Experience has fully demonstrated, at this day 
and age, that there is only one operation for hard 
cataract deserving consideration, and that is ex- 
traction, of which the following may be considered 
as constituting the accepted methods for accomplish- 
ing this purpose. 

EXTKACTION OF CATARACT, DlFFKHlINT 
MlCTHODS. 

Since the first operjition for the extraction of 
cataract, there have been so many methods devised 
for its performance, and each one has been so tena- 
icionsly supported by its originator, that the beginner 
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is bewildered as to which particular one to adopt. 
Lite surgical operations in general, no matter what^ 
particular method is employed, nor how well the op- 1 
eration is performed — bowev<>i' Tavorablp the coodi-J 
tion of the patient — failures come, and frequently 1 
when least expected; hence the impossiblity of a pro- I 
eediire that is invariably successful. No doubt each 
method for the performance of the operation has its 
particular iidvantages as well as its peculiar dangers. 
Consequently, a searching study of these variooi 
methods should be encouraged, adopting the opera- 1 
tion or that part of the operation which has beem' 
proveu by experience to be advantageous — discard- 1 
ing that which has been shown to be hazardoos and J 
dangerous. 

Hy many ophthalmologists it is considered that I 
there are but two methods of extraction: The flapf 
operation and the linear extraction — the others be- -| 
ing merely modifications of these two. However^ J 
for the purpose of discussing this subject in a prac- 
tical manner, it will be necessary to take into eour J 
sideration the following as distinct methods: First, 1 
The Flap Operation. Second, The Linear Extraction, I 
Third, The Modified Linear Extraction, or Von Grae- 1 
fe's method. Fourth, Pagenstecher's method. Fifth^ J 
Lebrun's method. Sixth, MacNamara's metliod,j 
Seventh, Bell Taylor's method. 

Th4- Flap OpiTfilioii. — Of the different procednw 
for the object named, there has been none whoi 
result, when a success, is all that could be deslw 
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Ro inucli as iu this operatitjQ. When (.•vi-rytlnjin *ii)es 
well, the result is almost pecfect; tlu' patifiii has a 
coutral, movable pupil, and the wi>uml heals with 
BHch exact apposition that the noi-mal curvature of 
the cornea is not in the least impaired; but so many 
areidents are liable to happen, and the aftHV-treat- 
ment is so troublesome, that the operation has fallen 
into disrepute. 

Amoug the many objections which an- urfred 
against it are: the tendency to suppuraticm of the 
cornea, the vigor of the patient generally being une- 
qual to 80 large an area of cut cornea; the frequency 
of a prolapse of the iris — forcing the edges of the 
wound apart; the liability of a reflection of the llap, 
on account of a slight movement of the eye or the 
lid after the eye is closed, and before the bandage 
is applied; imperfect coaptation of the lips of the 
wound, then there is not union by first intention, 
but by granulation — thus, the normal curvature of 
the cornea is interfered with, and, as ii result, astig- 
matism. 

The Linear Operation, — This operation having 
undergone so very many modifications, it is now 
hardly recognized under its old name; it is, in fact, 
generally described as the Traction Method. As de- 
s( ribtHi under the head of Oibson's Operation, it con- 
sists in diluting the pupil and lacerating the lens 
capsule with a needle, as if operating for solution — 
only the capsule must be more freely incised. A 
few days after the ueedle operation, an incision is 
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iiiaili- iu the sclero-forneiil lionier, at its upper pai 
imluding about ouc-fourtli of the corneal fircum- 
fereuce; a curette is introduci'd into the anterior 
cliambtT and turned edgeways, so as to open the 
wound in the cornea; then by slight manipulation 
on the lower part of the cornea, the lenticular mat- 
ter is allowed to escape. 'So iridectomy is made. 

This operation was attended with considerablt 
danger, in consequence of the swelling of the lens, 
which from the pressure exerted by it caused con- 
siderable irritation, 

Von Groffp'c Modified Linear Extravlton, — This 
operation, sometimes called the Pvriphiral Linear 
Extraelion, was introduced by Von Oraefe in 1865. 
The incision lies considerably beyond the sclero-cor- 
neal junction, involving the conjunctiva, of which 
a flap is made. As recommended by its author, the 
iridectomy should be made some weeks before the 
extraction; however, the iridectomy is now almost 
always made at the time of the extraction. The plain 
points in the operation are simply these: The inci- 
sion must be made entirely within the sclerotic — 
beyond the sclero-corneal border, and an iridectomy 
must always be performed. The merits of this 
method were much lauded, and it was confidently 
hoped that the objections which were attendant 
upon the flap operation would be overcome. This 
was in a great degree realized, the advantages lying 
in the small risk of suppurative inflammation. But 
with the new advantages came new and intricate 
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I ilaugers. The near pruxiiiiity of the iuiisiuii tu the 
L ciliary region caused .sympathetic ophtlialniia with 
destructive iriilo-choroiditi.s, which was liable to 
['attack ajid cause the loss of the other eye. There is 
I also great danger of loslog the eye by carrying the 
I incision too far into the sclerotic and rupturing the 
I hyaloid membrane, causing an escape of the vitreous 
[ humor. vVnother great diaadvautage is the ten- 
fiSency to hemorrhage from the conjunctiva into the 
I anterior chamber, thus obscuring the parts and mak- 
[ ing further procedure difficult. Even though the 
■•operation should be successful, there is another im- 
bportant objection; the sight is imperfect and con- 
iluBed by circles of diffusion on the retina, which is 
■ always the case when there is a loss of any part of 
I'tbe iris. 

I'rof. Pageiistccher's Mrtltod differs very little 

Ifrom the flap operation. The incision is made as 

itiearly as possible at the sclero-corneal margin with 

I Graefe's knife; a large iridectomy is also made. 

I By gentle pressure the lens within its capsule is 

I forced out. If the lens is not readily displaced in 

I this way, then a curette is inserted behind the lens, 

land by gentle traction exerted on it, it is started 

trom its position. The incision is made downwards. 

This method, no doubt, is a valuable one, for 

trhere the capsule is removed with the lens, there 

' ^^an be no obstruction of vision from portions of it 

remaining behind, which frequently happens when 

_*he lens is removed in the ordinary way — that is, by 
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rupturing the caiisiilo. The passage of the curetl 
behind the lens is danfjepous praetite, frequentlj 
causing a rupture in the hyaloid membrane and a 
loss of the vitreous. The eye is also subject to the 
same dangers aH in the ordinary Hap operation. 

Ldirun's Method makes the incision entirely 
within the cornea. The kuifc is inserted opposite 
the centre of the pupil, about midway between the 
centre of the cornea and the sclero-corueal margin; 
it is carried directly upwards or downwards— ac- 
cording as it is to be an upper or lower flap — on this 
same line, and consequently the knife will emerge 
at a point equi-distant from the centre of the cornea 
and the solero-corneal margin. Iridectomy is not 
performed, and, after the lens is extracted, eserine 
is employed to prevent anterior synechia, 

A moment's reflection demonstrates its peculiar 
advantages, as well as its disadvantages. The cor- 
neal wound being so far from the ciliary body, there 
is little danger of cyclitis; there is not likely to be 
a loss of the vitreous, nor a wounding of the iris 
whilst making the section. If there is union by first 
intention, then, as in the flap operation, we have all 
that can be desired. However, like the flap opera- 
tion, it is liable to the same dangers — suppuration 
of the cornea; a reflection of the flap and imperfect 
coaptation of the lips of the wound. I am very snre 
tbat, in this method, there is more danger of a re- 
flection of the flap than in the flap operation; for, 
iti this case, the flap is thinner and has not the 8w 
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irt within itself to sustain it, as tias tlie old flap, 
'he wound is extensive and the healing process nee- 
tsarily slow, espeuially in persons of feeble eonsti- 
tions. The object in making the wound so far out 
the cornea, together with the use of eserine, is to 
-prevent a staphjlonia and an adhesion of the iris in 
the lips of the wound. The use of a myotic in such 
■cases has beeu discarded by every observant ophthal- 
mologist who has had experience with it If there 
«ver is a time that myosis should be avoided, it cer- 
tainly is immediately after the lens has been pressed 
through the pupil — for the pupillary margin is cer- 
tainly liable to be bruised, and its tendency is to the 
promotion of plastic lymph, and as a result occlusion 
of the pupil. 

MaciiaiiHir'i's ^ttcthoti consists in the extraction of 

the lens through an incision made at the extreme 

outer margin of the cornea. The lens is removed by 

the scoop. The section is made with a broad bladod, 

triangular knife, whose point is thrust through the 

line of junction of the cornea and sclerotic, as before 

ated, on the temporal side of the eye. The author 

lys, "the blade of the knife is to be passed steadily 

mwards, nearly up to its heel, so that the incision 

Lade through the sclerotic is at least half an inch 

ing." An iridectomy is not made unless the pupil 

[ocB not dilate; and his aim is to remove the lens 

its capsule, particularly if there is much trans- 

'Bt, cortical matter round the lens. If there is 

inch traction uecessary in removing the lens 
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in its capsule, then he rnptures the raiisiilr and t 
moves the lens in the usiuil way. 

This operation, although subject to some of the 
dangei-s attending the flap operation, is far mon" 
practical. Like the flap operation there is danger 
of suppurative inflammation, but the author claims 
he seldom lost an eye in this way. There is cer- 
tainly very little danger from a reflection of the flap, 
as the movements of the eye or the lids would have 
very little influence in separating the lips of the 
wonnd. 

Itdl Tiiirlor's Oprrat'mi consisted in removing the 
lens through a peripheral opening of the iris. The 
incision is made in about the same manner as in the 
linear method, and the lens is extruded through a 
gape in the iris, gliding behind the pupil. The au- 
thor claimed "all the advantages in the way of cer- 
tainty and safety of an associated iridectomy, and 
the trraud desideratum — a central and moveable 
pupil." 

The result in successful cases was almost per- 
fect, but the operation was found to be too compli- 
cated, much time and great dexterity being requii-ed 
to procure the passage of the lens through the small 
opening in the iris. The upper portion of the pupil- 
lary margin did not always preserve its arc; but, 
drooping at a point corresponding with the incision 
in the iris, formed a small and irregular pupil. The 
operation has, I believe, been abandoned by its 
author. 





CATARACT. 



231 



X<nv, fidiii iiii fxauiiiiatiiin (if these proce<lurea, 
we have leiirued that the mnirces of danger are nu- 
merous, aud frequently in avoiding one, we are liable 
to fall into another. 

The following may be taken as a summary of 
some important facts: That in making an incision 
we muBt not encroach too closely upon the ciliary 
body — thus avoiding destructive cyditis and sym- 
pathetic ophthalmia, as well as increased liability 
of rupturing the hyaloid aud loss of the vitreous. 

That in Hap operations there is danger of sup- 
puration, and that the danger increases according 
as the incision is large and the tiap long and unable 
to support itself. 

That the nearer the incision is made to the cor- 
neal margin, or sclero-corneal junction, the greater 
the danger of a staphyloma of the iris. 

That the retention of the entire iris with a cen- 
tral movable pupil gives the greatest possible de- 
gree of success. 

That the wounding of the iris is t<i be depre- 
cated — unless in a case of exigency, and then as a 
dernier rvsnort. 

That the use of myotics after extraction is detri- 
mental to a favorable result and should be avoided — 
but, on the contrary, the use of mydriatics gives 
great assurance of the avoidance of dangerous com- 
plications. 

That the use of the scoop for the extraction of 
the lens is hazardous and should not be resorted 
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tt) excei)t in au i-nicrgfiicy. The danger lioa in rup- 
turing the hyaloid. 

Tliat the use of the speculum, if possible, should 
be avoided for the reason that, when the incision la 
madt', the aqueous humor frequently escapes with 
such rapidity that the hyaloid membrane is TU'p- 
tured, on account of its sudden loss of support, and 
the vitreous escapes, frequently before the speculum 
can be removed and the eyelids closed. 

That wounds of the cornea, however slifjht the 
puncture or scratch, are not devoid of risk, but the 
dant,'er is confined to those who are not healthy. 
On the other hand, if the patient is healthy the lesa 
disposed is the eye to take on suppurative inflamma- 
tion. The most extensive cuts and lacerations of 
the cornea recover with surprising activity, even iu 
advanced age. 

From a careful resume of the preceding, I have 
endeavored to select a method for extraction which 
will possess the following points: 

An incision that is small and entirely within 
the cornea, and so made that there is nu tlap, and no 
gaping of the wound. 

Almost entire painlessness, the avoidance of 
an anesthetic, the speculum and fixation forceps. 

A central movable pupil, except in very rare I 
cases, where the pupil will not dilate sufficiently ta i 
allow the passage of the lens. 

Wright's Ofxrtttum. — As the principal lesion in 1 
this particnlar oi>eration is in the cornea, and aa tU« J 
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[ifl the point wherein this process riiffers most in im- 
iportant'c from all other methods of removing the 
liens, an occasion presents itself which invites our 
|<ODsirlL>ration of some important facts concerning 
I bounds of the cornea in general. 

It is well known that there is no scratch or abra- 

I Bion or pnncture of the cornea, liowever small or 

I seemingly insignificant, which is devoid of risk. On 

the other hand, there is no wound within certain 

bounds from which the eye may not recover under 

favorable conditions, the most important of which is 

I the vigorous and healthy condition of the patient, 

I -Which promotes in the greatest degree the restora- 

I 4ive powers. 

It is generally the case that in wounds of the 
{•cornea where it is abraded and a considerable por- 
1 of the epithelium is lost, it is more liable to 
litake on suppurative inflammation than from an in- 
cised wound. 

Considering that accidental wounds of the cor- 

are mostly inflicted by blunt instruments — 

pieces of niachinei-j' or of stone, glass, wood, or belt- 

— the wounds are more frequently lacerated Hian 

LCised, the epithelium often extensively abraded, 

: eye itself frequently injured from the eoncus- 

bIod and force of pressure from the inflicting body, 

t with all these complications it is surprising how 

r rapidly it heals, what slight inflammation ex- 

1 after such severe and extensive injuries, and 

' small the cicatrices resulting from large and 
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intricate wounds. Where vision is lost in these-l 
cases it is not frequently because of opacity of the- 1 
cornea, but niostly from occlusion of the pupil, be- 1 
cause it was not kept under the iuHueuce of a raydri-i 
atic, or else from opacity of the lens as a result of^ 
the concussion the eye received at the time of the' 
injury. 

How much more rapidly then should theae-l 
wounds heal when made by a clean, sharp instru- J 
ment, in the absence of a heavy shock or concussion,, I 
and of the dirt and extraneous matter usually pres- | 
ent in cases of accident! 

But it is not so with the sclerotic. It cannot } 
be wounded with such impunity. When this struc- I 
ture is injured, however simple and small the wound^l 
the danger is great and the eye is almost always lost, j 
The reasons for this are few and simple. It is apt t» 
be complicated with a prolapse of the choroid and cil-J 
iary body into the wound, and as it cicatrizes, sym" 
pathetic irido-choroiditis is established in the other-'l 
eye, and we are necessitated to remove the wounde< 
eye in order to save the other. 

The nearer the choroid, ciliary body and retintf 
are approached, either designedly or accidentally^ 
the greater the danger of losing the eye from the re-^ 
suiting inflammation. 

Taking these facts into consideration, I haTO-l 
attempted to obtain the highest possible degree of! 
Buccess, by making the necessary wound in a part a 
remote as possible from the seat of danger and whei 
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the tendenoy is to lieal ra])i(ll.v — avoiding that stnict- 
upf wiiirli is most liable to dauperous complirationaj 
h«>nce I tiave adopted the plan of makiiij; the inrisLon 
entirely witliin the coniea, and at a distam-e as re- 
mote as possible from the sclerotic. 

Having our patient ready, we will tlien proceed 
to the operation, first by dilating the pupils. I usu- 
ally drop a 4 per cent, solution of cooaiue in both eyes- 
ev<T>' minute, for ten minutes. The pupils will di- 
late much better if the solution is dropped in both 
at the same time. 

If at the end of ten minutes the pupils have not 
become well dilated, a 1 per ceiit solution of atropine 
should be dropped into the eye every five minutcB for 
half an hour; at the same time the cocaine solution 
should be continued sufficiently often to keep up its 
anesthetic effect. 

If the pupil lias dilated well in the eye upou 
which we desire to operate, we will not make an 
iridectomy; however, if to the contrary it has not 
dilated well, we must be very sure to make an iri- 
dectomy. This, I chiira, is an important point. If 
the pupil appears sluggish and does not dilate fully 
and promptly, then it is very important that we 
make an iridectomy, for by so doing we will prevent 
an occlusion of the pupil. 

Where the pupil dilates freely and promptly, 
there is no danger of iritis or an occluded pupil, un- 
less the anterior chamber is tilled with lenticular 
Latter and fragments of the capsule. 
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The Operation. 

For conveuience we imagine a transverse hori- 
zontal line one-tliird the way down from the upper 
edge of the cornea. A medinm-sized Graefe's knife i 
used in making the incision. The point of entranci 
must be near the sclero-corneal border, but entirelj 
within the cornea, on the imaginary line, as is show 
in the dotted line in Fig. 24 





■ 



The cutting edge of the knife is directed uj* 
wards and forwards, the plane of the knife making a 
angle of about 45 degrees with the plane of the ncn 
mal iris, as is shown in Fig. 25. (The line a bv 
sents the plane of the normal iris; c d the plane uf t 
knife). 

The back of the knife must be kept on the i 
aginary line and the counter-puncture made near t 
sclero-corneal border at a point as nearly as posidbi 
corresponding to the point of entrance. The 1 
is now steadily and gently pushed forward until t 
section is completed. The line of incision will no* 
present the appearance of the curved line Ln Plfti 
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The patifnt is now allowed to rest a moment 
when, if tlie pupil liad not dilated well, tlie iridec- 
ttimy is made. On the otliiT hand — as has been iu- 
flieated before— if the pupil had beeu fully dilated 
before the incision was made, the iridectomy is to 
be omitted. 

The next stfp in the operation, as usually prac- 
ticed, whether an iridectomy has beeu made or not, 
has been to rupture the capsule of the lena; but I am 
fully satisfied tiiat as a rule the lens is easily re- 
moved within its capsule, and especially so in this 
particular operation. 

Dr. Macuamara in comiiiendiug this procedure 
Bays: "The advantaftes it offers are, that no capsu- 
lar cataract can possibly form, and there is no chance 
of any soft lenticular matter being left clinging to 
the iris and settinR np inflamnmtion in that delicate 
Structure; and the greater my experience in these 
I matters, the more convinced I am that most of our 
I failures in extraction are due to the fact of soft len- 
ticular matter and capsule being left in the eye after 
the removal of the lens." 

I am disposed to this opinion, that there would 

be very few cases of iritis as a result of these opera- 

l tions were it not for these portions of lenticular sub- 

\ etnce and capsule which are allowed to remain, and 

t "Which it is frequently impossible to remove, because 

of the danger in losing the vitreous. 

We will then without rupturing the capsule take 
Ltoe next step in the operation, which is to press down 
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the upper segment of the cornea with the finger as 
is represented in Fig. 2(i. At the same time, if tlie 
lena does not readily present itself, slight pressure 
with a finger of tlie other liand may be made near the 
s( lerocorneal border below, which is also shown iu 

Kig. 2(;. 

If now the lens does not readily present itself 
and pass out, we may rupture the capsule, and again 
proceed to make pressure as has been directed. The 
lens will now present itself and pass through the 
■opening as represented in Fig. 26. 




I have found this procedure much better and 
■safer than by making the presaure with a curette or 
scoop, as was formerly recommended. The surgeon 
who once uses his fingers in the manner here de- 
scribed, will doubtless never thereafter resort to an 
instrument for the purpose of making pressure. In 
this way the eye can be handled with much more 
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«afety and comfort to tlic pationt, and with greater 
facility to the operator. 

I rarely am lonipclleil to make pressure below 
the incision at the Bclero-corueal border, more than 
to steady the eye whilst the pressure is being made 
on the upper segment — for the lens usually passes 
out as soon as the pressure above is sufficient to 
make the opening large enough to allow its passage. 

The advantages gained by this procedure are 
evident. 

By other methods sufficient pressure is made 
below the incision, to make the wound gape enough 
to allow tlie lens to pass, frequently rupturing the 
hyaloid mebrane aud causing a loss of the vitreous — ■ 
whereas, in this method, the opening that is made 
by pressing down the upper segment, as indicated, 
is sufficiently large — if the incision has been prop- 
erly made — -to allow the ready passage of the lens. 

This mode of operation presents other manifest 
advantages: 

It is the smallest possible incision that can be 
made, that will allow the ready passage of the lens. 

The incision is made in that structure which is 
most likely to heal and least liable to take on dan- 
gerous complications. 

The manner in which the incision is made pre- 
vents its gaping, hence there is no danger of a 
■staphyloma of the iris. 

There being no flap, and the incised surface 
being small, danger of suppuration of the cornea ia 
duced to a minimum. 
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Even if the wound iu tbe cornea eliould leave an 
opafiiie cicatrite, it its covered by the upper lid, and 
does not interfere with vision in the least, but as a 
rule the cicatrice clears up perfectly, and in a short 
time cannot be detected with the naked eye. 

On account of the pressure on the upper seg- 
ment of the cornea, the corresi»ondinH portion of the 
iris is so pressed upon that the lens is brought im- 
mediately to its point of exit through the pupil, thus 
preventing its slipping up behind the iris, and brnis- 
ing the ciliary body, with the resulting consequences. 

Acting upon the principle of not removing any 
structure which can be retained without interfering 
with the result of the operation, in most cases we re- 
tain the entire iris, and thus secure the advantages 
of a central movable pupil. 

The operation being almost painless, is reduced 
to the greatest simplicity, not requiring an anes- 
thetic, speculum, fixation forceps, and frequently 
but one instrnment-^a Oraefe's knife. 

In this, as in all other important ojierations upon 
the eye, thorough asepsis is of paramount import- 
ance; therefore all instruments, dressings and band- 
ars should be thoroughly sterilized, in the most 
approved manner. 

Cutting instruments should not be boiled, nor 
immersed in the bichloride of mercury solution to 
render them aseptic, for the former will destroy the 
temper, and the latter will cause them to rust. If 
the instruments have been thoroughly washed and 
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I'dried since having been U8etl, it i» quite sufficient 

■ to immerse them in absolute alcohol when you 

I operate. 

Immediately before the operation, the eye 

^ should be thoroughly flushed with a 1-1000 bichlor- 
ide solution of mercury; this should als() be doue im- 
mediately after the operation is completed, when the 
lids should be dried and the dressingH applied. 

Before the dressings are applied, we should be 
very sure that all extraneous matter is removed from 
the anterior chamber, that no part of the iris is in- 
truded into the corneal wound, and that the lips of 
the wound are perfectly adjusted. 

The dressings should consist of oval pieces of 
sterilized cotton wool, sufficiently larfje to <'orer the 
eye, and held in position by a roller bandage, applied 
with enough firmness only, to give the eye sufficient 
protection and support. This is an important mat- 
ter; if the eye is too tightly bandaged, it is liable to 
catise the wound to gap. 

It is neccessary to cover both eyes, for the rea- 

' BCD if one eye is exposed, and the patient can use it, 
the bandaged eye will move with it whenever the 
exposed eye moves. 

My rule has been not to annoy the patient by 

* making an examination of the eye until the third 
day after the operation, unless he is suffering pain 

' or some inconvenience, in which case the eye is eX' 
amined sooner. But on the third day the bandages 

I are removed, the secretions are washed away from 
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the edges of the lids in both eyes, the eye operate< 
□pon is examined, and if the cornea is t'lear, aad t 
iris and pupil easily seen, we may be reasoaablj 
sure of success. 

If on the third day e%'erythiug is favorablei 
there is very little danger of any trouble thereafter^ 
if the patient will take the proper care of himsell 
He must keep tiis bed and talk as little as possibl^ 
for a few days yet. After the fifth or sixtb day aft€ 
the operation he may be allowed to sit up a few hou: 
every day, and in ten days, if ever^'thing goes well 
be may be allowed some outdoor exercise. 

t'ontingenries liable to occur in cataract > 
traction: 

Jm8h of riircous. 

lA-7ilirulrtr matter in aiitfrior chambtr. 

iri4 caught in wound. 

Siippiinilitm of t-oniea. 

1. Loxv of rilrrous. 

While the loss of a small amount of the vitreous 
during the operation is not usually a matter of very 
great consequence, yet if a considerable amount is 
lost, it is of serious importance, for the reason that 
the retina, having suddenly lost its support, becomes 
■detached. 

If at the moment the lens passes through the 
■opening a sudden gush of the vitreous follows, the 
eyes must be closed at once, and the patient cau- 
tioned not to move them and to keep perfctly quiet 
until a compress, secured by a bandage, is applied 
■over both eyes. 
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Great caution must be observed in making pres- 
iBure upcm the eye in the attenipt to force the lens 
through a small (ipeniug. U'heu it is found tliat the 
opening is too small, we should enlarge it rather 
than to take the risk of rupturing the hyaloid 

2. Lmtifular miiller in tlu- anterior chamhcr. 

Frequently in removing cataract, a considerable 
amount of cortical substance remains in the anterior 
chamber, and it is a matter of great importance that 
it should be removed, as its presence is verj' liable to 
excite an inflamniatorj" action which would compro- 
mise a satisfactory result. 

It often occurs that the cortical substance is 
clear, while the nuclear portion of the lens is opaque, 
in which event it is not readily detected. Should 
the eye be <lressed witliout its removal, the surgeon 
will be surprised at his next visit to flud the pupillary 
space filled with lenticular matter, which has be- 
come opaijue from the action of the aqueous humor 
upon it. Nothing can be done now except to keep 
the pupil well dilated and its edges as far from the 
extraneous matter as possible until it absorbs. 

If much lenticular matter is allowed to remain 
in the eye, it is very liable, even in our greatest effort 
to keep the pupil dilated, to cause an occlusion of 
the pupil, besides a long course of inflammatory ac- 
tion in the eye, involving the choroid and retina to 
such an extent as to render futile an operation for 
artificial pupil, with the contemplation of useful 
vision as a result 
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The eye therefore should be examined very care- 
fully before it in dressed, and should the pupil not 
appear perfectly clear, gentle stroking with the spa- 
tula upon the cornea, will cause the cortical sub- 
stance, or any loose lenticular matter within the an- 
terior ('hamber to pass out through the lips of the 
wound. 

3. /m cau(/kt in the wound. 

If any portion of the iris protrudes, or is caught 
within the lips of the wound, it should be carefully 
replaced. This is readily accomplished by a slight 
rotary motion made by the finger over the closed Tip- 
per lid. 

If at our first examination of the eye, on the 
second or third day after the operation, we find the 
iris is protruded through the lips of the wound, an 
attempt to replace it would be futile, and we can have 
no preference in the matter but to suip it off as near 
the cornea as possible. This procedure should be ob- 
served at each dressing thereafter, as long as any 
portion of it projects from the wound. 

4. Suppttralhn of Ike eonim. 
Suppuration of the cornea is one of the worst 

after complications which can possibly follow in the 
wake of an operation for the extraction of cataract, 
and once precipitated, the eye iR lost beyond redemp- 
tion. 

Suppuration may come on so insiduously and 
without any pronounced symptoms, that we are not 
cognieant but what the eye is doing well, until wfr 
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Sinake an ex a mi nation pn^paratory to dressing it, 
"when we are surprised to find the coi-nea bazy, the 
edges of the wound separated, presenting a grayisb- 
jeilow appearance, and other evidences iudieating 
the fomiation of pus. 

The suppuration however may, and often is, at- 
tended by violent pain in tlie eye and over the supra- 
orbital i-egion, with oedema of the lids and swelling 
and oedema of the conjunctiva. 

Soon a profuse muco-punilent discharge will be- 
gin, and all hope of saving the eye, with the prospect 
of useful vision, is vanished. 

We must now set to work at once to check the 
inflaniinatory action, else it will extend to the iris, 
the ciliary body and the choroid, precipitating a pan- 
ophthalmitis which is certain to destroy the globe. 

Prompt action is required. The eye must be 
flushed with the bichloride solution, 1 to 1000, and 
hot water fomentations must be applied over the eye 
and surrounding parts for at least an hour at a time, 
and repeated two or three times a day, after which 
warm cotton wool should be placed over the lids, and 
secured with a loose bandage. 

At the same time the patient should have a good 
nourishing diet, with wine or brandy, if weak and 
anaemic. If suffering severe pain an anodyne should 
be administered. 



I 



TEXT- HOOK OF OPHTHALMOLOGY. 



I 



The Operation of Discission ok Needling. 

The operation of disrism'On or nei'dHinj is appli- 
cable only to soft cataracts, and consists in lacerat- 
ing the anterior portion of the lens capsule with a 
cataract needle by introducing the instraraent 
tbrough the edge of the cornea, and turning its point 
in such a manner as to bring it into contact with the 
lens capsule, when it is lacerated as before men- 
tioned. 

The object of the operation is to bring the aque- 
ous humor, which has great solvent properties, into- 
contact with the lens substance and cause it to 
gradually absorb. 

It is often necessary to repeat this o]>crntion, 
as it rarely is the case that one operation is sufticient. 

Preceding the operation the eye should be well 
dilated with atropine, and if the patient is a child, 
and there is an uncertainty that it will be quiet, A 
general anesthe tic should be used, as great care 
must be taken not to injure the iris in the operation. 
In older persons the cocaine is sufficient. 

After the operation the eye should be dressed 
with a light conii)ress bandage, and the atropini? 
solution should be applied sufBciently often to keep- 
the pupil well dilated and away from the lenticular 
substance, because of tlie danger of the iris being* 
catight in the fragments of the lens. 

Crreat rare must he taken in this oi)eratIo% j 
especially at the first needling, not to lacerate the] 
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psule too extensively, for there is danfier of 
the lens swelling to surh an extent aa would injure 
the eye. 

If the swelling of the lens should be very great 
after the needling, an incision should be made into 
the periphery of the cornea, and the lenticular mat- 
ter ttently pressed out This procedure is often 
obligatory in order to prevent a general suppuration 
«f the eye. 

There is also a method of suction for soft cat- 
aract, whereby the lens substance can be drawn out 
through the nozzle of an instrument designed for 
that purpose. 

In this case, a small incision is made in the per- 
ihery of the cornea, and the nozzle of the suction 
instrument introduced and brought in contact with 
the soft particles of the lens lying loose in the an- 
terior chamber, when they are drawn up into the 
istrument. 

The old method of vonvh'uiij or ml i it t ion, 
wherein the lens was dislocated and pushed down 
into the vitreous humor, is simply mentioned as a 
relic of the earlier methods of operating for cataract. 
Daviel, who introduced this method, made himself 
immortal by this operation alone, although perhaps 
not one patieut in twenty received the least benefit 
from the operation, but on the other hand, suffered 
severely from the violent inflammatory action which 
was almost sure to follow. 
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CHAPTER XVI. 



SvMrATHirric Ophthalmia. 



CnERE is no subject in the literature of ophthal- 
niolog.v of more importaiiee than sympathetic 
ophthalmia, from tlie fact that a very slight, 
and to outward appearances, a very trifling injury 
of an eye often causes total loss of vision in its 
fellow. 

Aside from a forei;;n body within the eye, a 
■wound of the eye-ball involving the ciliary rej^ion, 
tfifiether with a low grade of inflammation of the 
injun^d eye, will often finally result in entire loss 
of vision. This inflammatory condition, however 
slight and transitory, if persistent in its attacks, 
has been proven very significant, and is the alarm 
of danger, which should be heeded at once. 

We will first consider the subject of foreign hotly 
vithin tkf eye. 

It has generally been considered, that so long 
as the eye is not painful, and the sight is not mater- 
ially injured, there need be no apprehension from a 
foreign body within its structure; but when we take 
into account the fact that a foreign body may re- 
main in the eye for a score of years, and even longer, 
ami then be the cause of severe inflammation and 
loss of vision in the other eye, we are inclined to i 
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Rook with anxiety upou all auch iujunes of that 
•organ. 

Whether it is conducive to the beat results in 
all rases, to remove the eye, when there is a foreign 
body within its structure that cannot be seen, is a 
question which must be answered on the one hand 
by the number of eyes which would have retained 
tolerable vision without pain in the injured organ, 
against the number on the otlier hand that suffer 
pain in the damaged eye togettier with the danger 
of losing sight in the other, through sympathetic 
ophthalmia. 

When a foreign body is lodged within the an- 
terior chamber, it generally can be seen and re- 
moved; and if the cornea or the iris iias not been seri- 
ously injured, there will be a speedy recovery. 

But the foreign body in entering the anterior 
chamber may wound the iris or cornea in snch a 
manner as to cause it to bleed, and the anterior 
chamber may become so filled -with blood that it is 
imp<)ssible for us to locate the body, or to indicate 
the result. 

In this case the question very fitly arises, has 
the foreign bod;/ entered the cycf 

Cases are known where the foreign body had 
penetrated the cornea and enten^d the anterior 
chamber, with or without wounding the iris, and 
then rebounded, leaving the anterior chamber filled 
with blood. 

In the absence of pain and severe marks of es- 
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ternal violence, the 8urf;e<in would not feel justified I 
in at once removing what might in the future, if left i 
alone, make a useful organ of vision. 

Sbould the foreign body lodge within the iria^ I 
it can generally be seen and removed if the aqueoue 
humor is clear; but the penetrating body may be of j 
the color of the iris, or it may be small and buried J 
within its structure. In this case there is danger of ] 
cyclitis and sympathetic ophthalmia, yet the- 1 
thoughtful and conscientious surgeon does not feel i 
disposed to remove the eye at once, and eapecially I 
so long as the patient has vision in it, and is not 
suffering pain in the injured organ. 

Then what must we do? This is a matter of J 
no small moment, and every complication must be 
taken into account. Here we know the iris i»- 
wounded; but has the penetrating body passed 
through it? If the humors are clear we examine- 
the eye with the ophthalmoscope; we can discover 
no trace of its presence in the vitreous. I do not 
believe we should remove the eye at once in this case, 
but make an iridectomy by removing that portion 
of the iris that is wounded. If we find the foreiga . 
body in that part, then we may feel well assured' 
that the patient will have nothing more to sutFerJ 
from than an ordinary iridectomy, unless there have* J 
been other serious complications. 

It is well known that a foreign body can remain J 
in the lens substance fnr an indefinite time, with-g 
out the least apprehension of its presence cauailij 
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inflammatory artinn. This is accounted for by the 
absence of blond vessels ami nerves in that struct- 
ure. The lens will of course become opaque, but 
by retaioinfj tlie injured eye, it niay, at some future 
time, — ^in the event of loss of vision in the other eye, 
— luckily be a happy consequence to remove the lena 
in order to give the patient vision. 

A foreifjn body may remain iu the vitreous for 
a lifetime, causing no inflammation, and very little 
defect of vision; as a rule, however, inflammation 
and abscess of the vitreous— causing panophthal- 
mitis^ — are the results, with grea,t danger of sympa- 
thetic ophthalmia and loss of the other eye. 

It has been conceded on all liauds, if the foreign 
body has lodged within the retina or the choroid, or 
has severely wounded the ciliary body, there ia no 
alternative; eniideatiim should be done at ouce. 

I desire to report the following interesting case 
which demonstrates the length of time a foreign 
body may remain in the eye without exciting much 
inflammatory action, either in the injured eye, or 
through sympathy with its fellow: 

On June 9, 1890, I was consulted by Mr. T., who 
was suffering pain in and about the right eye, espe- 
cially in the supra-orbital region. He also suffered 
from severe neuralgic pains in the right side of his 
head. His suffering had been of recent date. 

His history of the case is as follows; He is a 
machinist by trade. About four years ago, while- 
engaged in chipping a piece of iron, he received a 
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shock to tlie right eye, as if struck by the fist of some 
persoii. So positive was he that he had received 
such a blow, that he accused some of his fellow work- 
men who were with him, of having committed the 
offense. He rubbed his eye, and feeling that he was 
not wounded or injured in any way, continued bis 
work, but discovered shortly tliat he had double 
vision, and in consequence of this confusion of im- 
ages, severely woundeii his finger by a misdirected 
stroke from his hammer, and was for this reason 
compelled to lay off for a few days. This occurred 
in a few minutes after the injury to the eye. About 
two days after this event the eye became greatly in- 
flamed and he suffered severe pain from it. The in- 
flammatory action continued about four weeks, 
■when it gradually subsided. He now noticed that 
vision in the eye was very imperfect, that there 
were constantly floating before it six or seven spots 
that were flxetl, or, rather, in a relative position witJfiH 
each other. Aside from this he suffered no inconT4l^| 
nience with the eye for the space of about four 
years. 

At the time the patient consulted me, there was 
very little congestion about the eye. The iris, how- 
ever, presented a soniewhat greenisli appearance, as 
having undergone at some previous time a severe in- 
flammation. There was a small corneal opacity to 
the right of the pupil and immediately opposite a 
small opening in the iris, indicating that these 
structures had been transfixed previously with some 
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foreign boil.y. The pupil was rather small ami did 

, not dilate under ati'opine. 

"With tUe oplithaliiioRcope the vitreous was quite 
opaque and fllled with floating debris. On account 
of the smallness of the pupil and the opacity of the 
vitreous, it was impossible for me to discover any 

. fixed foreign body, or the course it had taken upon 
its entrance into the eye. 

As previously related, he saw six or seven fixed 
spots before his eye, but now he saw quite a uonibei' 
— about forty, as he counted them — -that they were 
constantly increasing in numbers and that they were 
not fixed as formerly, but floated promiscuously 
among themselves. 

With this history of the case, in connection with 
the examination of the injured eye, I concluded a 
foreign body had entered it, and advised him to have 
it removed. He objected to such procedure, and 
argued that as there was some vision in the eye, it 
should not be removed. 

I detailed the danger to which he was subject- 
ing himself of losing the other eye through sympa- 
thetic infianimation. He asked that I should pre- 
scribe an anodyne to relieve his pain, and went his 
way. 

On June 15th he again returned to my oflfice. 

r There had been no cessation of the pain, but, on the 

L contrary, he said that it was more severe and that 

L Tision in the other eye was not as good as formerly. 

L"He thoroughly realized his situation, and asked that 

kthe eye be removed at once. 
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On the next mornmg I removed the eye, whid 
was found in the condition here presented. A chij 
of steel almost three- fourths of an inch in leng 
was found protruding through the sflerotk, witbijj 
less than one-fourth inch of the optic nerve eutrancd 
about one-fourth inih of which showed on the innf^ 
surfaie and iilmost one-half inch on the outer, whicl 
had been buried in the cellular tissue behind the eyS 




This foreign body, after entering the eye, duringl 
the intlammatory stage that soon followed, had 1 
<rome encapsulated and thus for a loug time remaine 
there without causing further inflammatory i 
But after a few years, perliaps on account of 1 
■oxidation of the iron, this encapsulated matter I 
■came disorganized and diffused throughout the vife« 
reous humor. This condition is doubtless 
caused the appearanee to him of so many spots iii 
his field of vision. 

It is difficult to say what would have been thajj 
result had the eye not been removetL It is probabla 
that a pan-ophthalmitis would have ensued, 
that there would have been a suppuration of 1 
hamors of the eye. 
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Whether the (ithcr eye noiiM liave bren affected 
['througli sympathetic iuDuiiiituitioii is a (juestion, bat 
l-certainly the riaii^'or was too great to sacrifice it by 
I -delay in removing the iujured one, in uiitieipation 
I -of its becoming a useful ort;au. Hut here is a lesson. 
1 The signififance of a foreign body within the eye is 
i matter of Berioiis consequences, not only to the 
y eye which has directly received the injury, but to 
L the other, which often suffers indirectly, because of 
I iiyiDpathetic intlamiiiatinu. 

What is most misleading is the fact that the 

l-«ye receiving the foreign body may in a great many 

1 instances retain some vision for a considerable 

Llength of time, bat, as a rule, the sluggish processes 

f inflammation subtly, but surely, present them- 

lelvea 

Observation has abundantly demonstrated the 
|-fact that neither eye is safe when one has a fctrelgo 
t body within it. But as long as the eye is not pain- 
I ful and has a respectable appearance, whether there 
remains in it some vision or not, many are inspired 
with a hope that vision may at some future time re- 
turn or at least improve, and thus nurse a delusion 
which soothes them into tranquility, until finally 
they awaken to the fact that they are blind. 

In case of severe injury to an eye, where the 
vision is entirely destroyed, and the ball is mutilated 
to such an extent as for its appearance to embarrass 
the patient, I am sure enucleation is preferable to 
its retention, in the hope of its making a suitable 
cushion for an artificial eve. 
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It 18 a great mistake to retain the stuiDp of aal 
eyo, even if its muscles are unt impaired, for the I 
purpose of giving motion to an artifit-ial eye, tot% 
there are many cases of synipatlietic ophthaImia-1 
which have thus been inuited, 

Prom this conaideratiou of the subject, we are j 
enabled to conclude that an eye should be removed | 
at once: 

1. If it is severely wounded, so that we are | 
positive under the most favorable circumstances it I 
will be peniianeufly disabled, whether there is or is i 
not a foreign body within it. If the patient suffers j 
pain, there can be no question as to enucleation, 

2. When a foreign body has entered the eye and j 
passed through the vitreous, there is no reason for J 
delaying the procedure. Of course if it lies in the 
vitreous, it may become encapsulated and not be the 
cause of future trouble; but if It has lodged in the 
retina or choroid, or even passed through into the 
sclerotic, it is sure to be a source of mischief, 

I might add (hat the fact of the foreign body 
being encapsulated does not insure immunity from 
futsre trouble, but the fact that a foreign body is 
within the eye, even if encapsuiated, admonishes us 
to look with suspicion upon any pain about either 
eye and especially so if there is diminution of vision 
in the uninjured eye. 

3. When the eye has a foreign body within it, 
no matter for how long a time, if there are constant 
neuralgic pains within or around either eye, even if 
vision in the injured organ is not entirely lost- 
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It occasionally occurs tliat, owiDg to au iujury 
of the eye, the crj'stallint leus becomes dislocated 
and floats around ayainst the ii"is and ciliary body, 
often causing considerable irritation. If this con- 
dition is allowed to continne, there is danger of sym- 
pathetic inflammation, to prevent which the lens 
should be promptly removed. 

We should be fully impressed with this fact, 
that enucleation, if resorted to in time, will prevent 
sympathetic ophthalmia, but if dehiyed until the 
inflammation has commenced, is of little use. 
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Enfoleation of the Eye. 
(Bonnett's Method as described by Meyer.) 



'The patient having been placed on a couch and 
some anfpsthetic administered, the surgeon takes 
hold of a fold of ^conjunctiva near the cornea, above 
the insertion of the internal rectus muscle, and in- 
cises it with curved scissors; then introducing the 
scissors beneath the conjunctiva, he frees the sub- 
jacent cellular tissue very completely. He next 
slips a strabismus hook beneath the muscular inser- 
tion, and cuts the tendon at a short distance from the 
sclerotic. Having done so, he continues to divide 
the conjunctiva, keeping near the cornea, till the 
next muscle is reached, which is detached from the 
sclerotic in a similar way, and so he proceeds till all 
the recti muscles are cut. 

With a pair of strong forceps he then takes bold 
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of the eyeball in tlit' sclerotic by the tendinous ex* 
trpniity of the iuternal or external rectus musclef I 
which has purposely been cut somewhat long, and \ 
drawing the eye a« far as possible forwards and to I 
the side, introduces a pair of scissors, kept shnt, 
along thp eyeball till the optic nerve is reached* J 
which he divides by a sinj^le cut. (Fig. 28.) 




Fid DUE 2?. i Afti 



If the operator be standiufi beliind the patient, 
he may prefer to divide the optic nerve i)f the right 
eye from the temporal side of the orbit, and that of . 
the left from the nasal side. 

As soon as the optic nerve is divided, it is ve^ 
«a8y to dislocate the eyeball and completely detach 
the oblique muscles. Some surgeons draw the edges ' 
of the conjunctival wound together with a suture , 
drawn circularly through it and tied like the strings i 
of a purse. 

The hemorrhage in this operation is iDaigiuft<J 
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«ant; we apply an auliscptk- dressing (lotion of 
sublimate, iodoform in powder dusted over tiie 
wound), and a pressure bandape. Cicatrization is 
generally completed in a few days." 

AitTiFiciAL Eyes. 



After the wound from the removal of an eye has 
I thoroughly healed, nn artificial eye of the proper 
«hape and size should be inserted, 

Should the cavity remain for a considerable 

I length of time after the operation without an eye, 

I the muscles of the lid contract to such an extent 

I that it is impossible to wear an eye of the size that 

will correspond tn its fellow. 

Care should be taken that the eye, when fitted, 
f te not too large, in fact, the first eye should be some- 
f what smaller tban the natural eye, for the reason 
Lthat the muscles of the lid can be stretched to such 
■ttn extent that the artificial eye hereafter fitted must 
tbe larger than the natural one in order to retain its 
I position in the orbit. 

The great advantage of an artificial eye beside 

UtB cosmetic effect is, that it places the lids in a 

ttroper position for the lachrymal puncta to receive 

Jie secretions of the eye, otherwise the tears would 

foverflow and run down the face. 

If there had been evidences of sympathetic in- 
Uammation or in-itation iu the sound eye before 
be removal of the injured one, we should be 
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very careful about flttiug an artificial eye too sooili 
as it alone may excite a sympathetic inOammationj 
especially if there is a latent tendency to that co* 
ditiou. , 

Artificial eyes should always be removed 
going to bed, and thoroughly washed and dried. 

To introduce an artificial c.vc— Before introducing 
au artificial eye, it should be plnced in water; the 
upper lid should be elevated with one hand, while™ 
the artificial eye is held in the other hand and ! 
inserted under the upper lid; the lower lid should 
now be brought forward and downward so as ■ 
admit the lower border of the eye to the cavity. 

To remove an arlificuii cjfc. — It ran be easily : 
moved by Inserting the head of a pin beneath i 
lower edge and bringing it forward. 
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CHAPTER XVn. 

SECTION I. 
Elementary Optics. 

OPTICS is the science which treats of the nature 
and properties of light 
Light is the agent or force by the action 
of which objects are made visible. 

Luwinous bodies are those which emit light of 
their own generating. 

lUuminntvd hodies are those that merely diffuse 
the light that they receive from other bodies. 

Bodies are transparent, translucent and opaque. 

Transparent bodies allow objects to be seen dis- 
tinctly through them. 

Translucent bodies admit light, but do not allow 
objects to be seen distinctly through them. 

Opaque bodies cut off the light entirely and do 
not allow objects to be seen. 

The science of optics is divided into dioptrics 
and catoptrics. 

Dioptrics is that part of the science of optics 
which treats of refracted light 

Catoptrics is that part of optics which treats of 
reflected light. 

In refraction the ray of light passes through the 
body, but is changed in its course. 
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In reflection the ray ia not allowed to pass I 
throiigb, but is thrown off fnnii the body on which \ 
it falls. 

The word rcfraclwn is derived from the Latin ' 
refrango; re "again" or "back," and fraiigo, fraHum 
to "break," and signifies the deviation or bending of 
the rays of light from their original direction, in pasa- 
ing from one medium to another. 

A medium ia anything through which rays of 
light can pass, as the atmosphere, water, or the glass 
of which lenses are made. The wwrfio (plural ot^ 
medium) of the eye are the cornea, aqueous humorj,M 
crystalline lens, and the vilrcoiis humor. 

A lens is a glass, which owing to its pecaliai 
form, causes the rays of light to converge to a focaa'l 
or disperses them acconliug to the laws of refrac-'l 
tioD. 

As we have to deal considerably with a convex 
lens within the eye, namely, the eriislallinc 
aome points in reference to convex lenses in generall 
will be opportune. 

The strength of a convex lens is governed by the I 
distance that parallel rays of light (that is, rays of 1 
light from infinite distance) in passing through it'j 
are brought to a focus upon the opposite side (Fig. 2ISy\ 

For instance, the rays of light in passing J 
through this lens are represented as coming to i 
focus at 6 inches. The lens would therefore boj 
called a 6 inch lens. Should the rays focus at i 
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inches, a 3 inch lens, anil so on; the sooner it would 
focus, the stronger the lens. 

The rays of light entering the lens are called 
f incident rays; and those emerging are tailed the 
memergenl rays. 

Now there is a truth coiiinion to convex louses, 
I that if the principal fo('U8 is doubled, the rays of 
[ light coming from a point at that distance and pass- 
[ Ing through the lens will come to a focus at the same 
' distance on the opposite side. Thus we will take 
J inch lens and place an object at twelve inches 
[■from its surface, then the rays of light emanating 
[from this object and passing through the lens will 
Ecome to a focus at twelve inches on its opposite side 
^(Fig. 30). 

In the first instance where the parallel rays pass 




trough the lens and focus upon its opposite side, the 
llociiB is called the prinripal fonts. Any other focus 
B called the vonjugatv fiinm. 

With this knowledge of convex leuscs, I will 

!JHOW give you a rule that will enable you to determine 

ie point (conjugate focus) at which rays of light will 

KQS in passing thnmgh a lens, should they come 
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from any point between infinite distance (20 feet or 
more) and its principal focns. 

From the preceding it is plainly seen that the 
rays of light which emanate from an object at its 
principal focus, on emerging from the lens will be 
parallel (Fig. 31). It will also be seen, if the object 
is placed at a point nearer than the principal focus, 
the rays in passing through the lens will become 
divergent as seen in Fig. 32. 

This represents the only condition in which rays 
of light passing through a convex lens become di- 
vergent. 




But rays of light from an object at any point 
between infinite distance and the principal focus 
will converge somewhere (the conjugate focus), and 
the following rule will indicate that point: 

Miilliply tkf. length of the principal focus (with the ' 
proper signs annexed) by the length of the focus of the * 
inculent rays, and divide the product by the difference 1 
biiicent the principal focus and the focus of tlic tn^dovt I 
rays. The quotient will be the conjugate foens. 

Example: Where will the rays of light tbcwi \ 
in passing through a R inch lens, the object belngj 
placed at 9 inches from surface of the lens? 
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H Adswit; 9 X :^ 5-1 ^ 9 — 6 ^ 18 inches. 

■ Coiicaif glannvH cause parallel raj'H of light ia 
passing through them to become divergent (Fig. 33). 
The focus of a concave lens is found by contin- 
uing backwards its emergent rays to a point where 
they all meet (Fig. 34). 

With this knowledge of lenses, I think we can 
properly appreciate the subject of errors of i-efrac- 
tioD. 

The frrirrx uf rrfnniifiti consist mainly in the 
length of the eye. The eye is either ton iung, or 
too short. Now, there is within the normal eye the 
crystalline lens, and the ciliary muscle that controls 
the shape of the lens in such a manner that when we 
look at near objects (10 to IS inches distance) the lens 
becomes more convex, and when we look at objects 
at infinite distance (20 feet or more) the lens returns 
to its usual shape, and it is less convex than when 
looking at a near point. This is the natural conditon 
of the lens in the normal eye, and we see without 
any effort, that is, without "strain." This property 
of the eye in adapting itself to see at different dis- 
« tances is known as ai-crimma^ntifm. 


1 1 
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It follows then, the nearer the object ie to the* 1 
normal t-ye, tbe greater the aocommodation i 
"strain;" the farther the object is away from the ' 
eye, the less the effort to accommodate or "strain.'' 

Now, if rays of light coming from infinite dis- i 
tance, in passing through the crystalline lens, should 
focus upon the retina so as to form there a distinct 
image, then the eye is considered normal in its re- 
fraction or emmetropic (Fig. 35). 

But, should these rays of light (parallel rays)' 
focus in front of the retina, the eye then is too long 
and we would be compelled to use a concave lens 



in front of the eye, that is, a lens that would disperse 1 
the rays of light sufficiently to cause ttiem to foeua I 
upon the retina, and thus correct the defect (Fig. '. 

This condition of the eye is known as myopia | 
or short-siyhtedness, for a reason which we will prea- | 
ently explain. 

If, upon the other hand, these parallel rays of ' 
light should focus behind the retina, then the eye- I 
is too short, and we would be compelled to place a. ] 
conve.Y lens in front of the eye, so that the raya of 
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light ma.v be converged siifficieiitlT to allow them to 
be focused upou the retina (Fig. 37). 

This condition of tlie eye is known aa hijpnopia. 

Now, if the crystalline lens of the normal eye 
were fixed, and were not possessed of considerable 
elasticity, it would be impossible for it (the normal 
eye) to see objects plainly at a near point; objects 
then would be seen distinctly at a far point only, 
and the nearer they would approach the eye the less 
distinct they would become. But the eye is happily 
supplied with the means to overcome this obstacle, 
for the lens is so controlled that it is made to be- 
come very convex when the object is brought to a 
near point, as has hitherto been explained (Fig. 38). 




(The white lines represent tbe normal eye at rest, 
that is, receiving impressions from a distance, and 
the dotted lines from a near point.) Thus the lens, 
by becoming more convex than when receiving rays 
of light from a distance, is enabled to focus those 
from a near point upon the retina. 
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But the crystalline lens, at about the age of i 
years, commenoea to lose its elasticity, and continuoa " 
to become less and less flexible as age aiivanees, until 
70 years is reached, at which time it is so hard that 
the accommodation is entirely lost, and no effort canl 
exert any influence upon its shaiie. 

This condition of the eye is known as prcsbt/opit 
or far-sighted nrsB, because the person thus affect« 
can usually see well at a distance, while vision isvei^ 
much interfered with for near work. This conditioaj 
requires the addition of convex lenses for near visio%f 
the strength of the lens being gradually increased! 
as the years advance. 

The property of a convex lens of thus increasiajj 
the conjugate focus of the emergent raye as the ob- 
ject is placed nearer to it, plays an important par( 
in the errors of refraction, at one instance to tli 
disadvantage, as in hyperopia,and at another to thd 
advantage, as for near visitm in myopia- 
Let us examine into the mechanism of hypt 
ptfl., OP that condition in which the eye is represente( 
as being loo tthort. 

We have represented here parallel rays \ 
through the eye and coming to a point on the otha 
side of the retina. How can these rays be made t 
focus upon the retina? We must either acconuao- 
date sufficiently to make the lens convex enough 1 
cause the rays to meet at the proper point, or in tb 
evnt the error is so great, or the ciliary muscle t 
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I contruls the lens is so weak that we cannot, — then 
we must use in additiuu a convex lens (Fig. 39). 



I 




If we are oonipelled to aecoinmoriate in order 
itp see at a distance (focus parallel ra.vs), then it fol- 
lows that we will be compelled to accommodate much 
more in order to see near objects, for we have been 
taught that the nearer the object approaches a con- 
vex lens, the farther upon the other side will the rays 
focus (Fig. 40). 

It is not unusual for the patient, who frequently 
.faas a considerable degree of hyperopia, to be able to 
iccommodate enough to cause the lens to become 
rafBciently convex, that the rays of light may focus 
ipon the retina, for not only a distance, but for near 
ion; but when this "strain" is kept up for a con- 
iderable time, the eye becomes greatly fatigued and 
lay suffer serious conseiiuences. 

There is a condition of hyperopia which is fre- 

tly mistaken for myopia. It is this: the hyper- 

liceye, as has just been explained, is compelled to 

iccommodate exceBsively in order to do near work, 

id constant near work with such an eye causes the 
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ciliary muscles which control the lens to become 
so cramped, that the lens is almost constantly in a 
fixed condition, and that for near work; when the 
lens is thus rendered very convex, the patient is not 
in a condition to see at a distance, for the rays of 
light in this case focua before reaching the retina. 
(Fig. 41.) 

In this case, as iu myopia, a concave jtlass will 
fause the ray« of light from a distance to focus upon 
the retina. But this glass will not remedy the de- 
fect but for the instant, for the moment that there 
is the least relaxation in the spasm of the ciliary 
muscle, which is liable to occur at any time, then 
the glasses do no good, but work a positive injury. 
This condition of the eye I have called factitious 
or forrrd mijnpia, and it is very conim<m, especially 
in overworked school children, and others who are ■ 
compelled to do excessive eye work. 




It now remains to explain how increasing the 
length of its conjugate focus will be advantageouB 
for near vision in myopia. 

The eye being too long in myopia, the rays < 
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li}lbt from a distiiiice in passing tlii'oii[^!i its lens 
Tiecome focusaed before i-eai-liinp the retina. 

But we have been taught the nearer the object 
-approaches a convex lens, the farther upon its op- 
posite side will the rays of li^ht which pass through 
it become uniteti, as is repreaeuted in Fig. 42. (The 
■white line represents the myopic eye, viewing objects 
from a distance, and the dotted lines at near work). 

It is thus seen that in high degrees of myopia 
the patient is unable to see very near objects without 
an effort of acoommodation; although, in fact, the 
least accommodative effort, in many cases, would 
cause a bhimng of the vision. 

To summarize: It has been demonstrated that 
the normal eye in a state of rest in adjusted for par- 
allel rays of light, and that these rays focus upon the 
retina tcithoul accommodative effort; at a near point 
wiitk accommodative effort. If the eye is too short, 
the effort of accommodation, for near work especially, 
becomes too fatiguing, and the muscle which controls 
the lens, like any other muscle of the body which 
is overworked, may become spasmodically cramped, 
thus inducing a latent optical defect; that is, there 
may be an error in the refractive apparatus of the 
«ye, but it is so disguised by reason of the cramp, that 
it is impossible to detect it without a thorough ex- 
aminatioD of the organ during complete relaxation 
of its accommodation under atropine or other my- 
■driatia Otherwise, it is impossible to detect this 
«rror. 
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If the eye ia too long, no action of tbe ciliary 
musile can make the lens concave or adjust it s» 
that the rays of light passing through it will focus- 
upon the retina. To correct this defect, as we have 
hitherto explained, requires a concave glass. 

The normal eye then receives impressions Qx*^a 
its retina from infinite distance, without strain or 
accommodative effort; from a near point with only 
ordinary strain or accommodative effort, or with 
such an amount of effort only as was designed in 
nature to accomplish this function. 

It follows, then, if the media are clear and the 
retina normal, and the ciliary muscle is not disabled, 
that images will be received upon the retina and 
their impression carried to the brain with as little 
effort and as unconsciously as that of breathing, or 
as the action of the heart in the healthy individual. 

There is another defect in the refractive condi- 
tion of the eye, which, beside the defect in visioiv 
ia the cause of much nervous disturbance. This de- \ 
fed is known as astigmatism. 

Astigmatism is caused by au irregularity ia 
the curvature of the cornea, or crystalline lens. 

Asiifjmfilitim is that condition of the eye in which 
the refraction varies in the difTerent meridians. 

In this condition of the eye, the rays which enter 
it along one meridian are brought to a focna before 
those which enter it along another meridian, thuB- ; 
the curvatures of its different meridians are not^ 
equal. 
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In astigniatisni the meridiaii of greatest Lurva- 
ture is usually at right angles to those of the least 
curvature. 

Astigmatism, then, may be defined as the iua- 
bilitv to observe lines of the same intensity in one 
direction, as well as those at right angles to them. 

When it is possible for the eye to observe the 
horizontal lines distinctly, and the vertical lines are 
blurred, but ean be made distinct with a convex 
lens, then we have simple hypuropk astigmatism with 
the rule, for it is usual for a convex, instead of a con- 
cave glass to make the vertical plain. 

If, however, a concave glass is required to make 
the vertical lines distinct, then we have simple myopic 
astigmatism, or astigmatism against the rule. 

Astigmatism is always with the rtik when a 
convex glass corrects the vertical line, and a con- 
cave corrects the horizontal. It is always against 
the rule, when a concave will correct the vertical 
line, and a convex the horizontal. 

In compound aistigmatiitm the eye is hyperopic 
or myopic in all meridians, but more so in some than 
in others. 

Mixed astigmatism is that condition in which 
the eye is hyperopic in some meridian and myopic in 
others. 

So far, our discourse has been directed to monoc- 
ular vision, or to that of one eye alone. 

We must also take into consideration that in 
order to have perfect binocular vision, both nrgaus 
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muRt be alike; that is, they must have the same re- 
fractive pyowers; but if on account of one or more 
of the muscles in one or both eyes becomins de- 
ranged, so that it causes one of the eyes to turn in, 
or out, or up, or dowu, or in any manner away from 
its normal visional line, the imafteB then will not 
properly merge, but will be more or less confused, 
and the continual effort or strain required to accom- 
plish the merginp of the imapea is the fruitful source 
of the headaches of which we hear so much, and 
which are in no wise exaggerated. 

Dr. Stevens of New York Tity, to whom should 
be accorded the credit of making a practical classi- 
fication of the different forms of muscular defects 
of the eye, gives the following: 

Orthophoria denotes parallelism of the visual 
lines, or normal power of the muscles. 

Hctcrophoria, nou -parallelism of visual lines. 

Eaopkoria, a convergence of the visual lines, or 
insufficiency of the abductors. 

Exophoria indicates divergence of the visual line 
or insufficiency of the adductors. 

Hyperphoria indicates the visual line of one eye 
above its fellow. Vntaphoria below its fellow. 

Hilperfsophoria signifies a tending upward and 
Inward. 

Uyperexoplioria a tending upward and outward. 
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SECTION II. 

The Causes and Efkects of Inkufficiencies 
OF THE Ocular Muscles. 

The normal fiiut'tions of the orbital miisoles, 
when the eye is ronHidered as a raonooular organ 
only, are complieated; when we study their actions 
in connection with binocular vision, their offices ap- 
pear ronfused in the extreme; but when, in addition, 
there exists an abnormal condition in the action of 
one or more of these muscles, then we have a per- 
plexine skein to uutanp;le. Sucli has the subject of 
insuffi dene lea of the orbital musclen proven itself 
to be. 

In seeking a remedy for an affection, we do so 
more Intel lifjently bv first searching for the under- 
lying condition of which the symptoms are hut the 
declaration. Hence in asthenopia of the orbital 
muscles, as in all other affections, we would, as far 
as possible.tracp all Hymptoma baclc along the line 
of causation to their ultimate origin. We are thus 
necessitated to consider some of the most noticeable 
and common affections of the ocular muscles, whose 
conditions are attributed to refractive abnormalities. 

For the purpose of being rlearly comprehensi- 
ble, the subject will he discussed in the following 
order: 

1. Does an error of refraction contribute in any 
manner to muscular asthenopia? 
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2. What is the riiodii>i operandi of the impair- 
ment of the function of the ocnlar muscles in ame- 
tropia? 

3. Will rendering the eye emmetropic contrib- 
ute in restoring the weakened muscle to its normal 
condition? 

The only difference between muscular asthen- 
opia and Btrabisnius is that in insufficiency there ia 
temporary inability to maintain binocular vision, 
while in strabismus the inability is constant. Mus- 
cular asthenopia implies an inability to bring both, 
visual lines to bear constantly upon one point. In 
strabismus there is inability to bring both visual 
lines to bear upon one point at any time. In mus- 
cular insufficiency, then the muscle is partially 
disabled, and is enabled only a part of the time, 
and then with considerable effort, to perform its 
functions; while in strabismus it is totally dis- 
abled from performing these functions. 

We are fully cognizant of the influence of -hyper- 
opia and myopia upon the induction and mainte- 
nance of convergent and divergent squint. 

Observant oculists have noted that from 75 to 
85 per cent of all cases of convergent squint are 
byperopif, and in the divergent there is even a larger 
per cent of myopia. This alone adequately demon- 
strates the influence of the ametropise upon the 
functions of the orbital muscles. 

As we all well know, it does not follow that all 
cases of hyperopia and myopia are the subjects of 
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muscular asthenopia, thp ncriipationB of the ame- 
tropic baTiiifi much to do in developing this affection. 

In order that tlie eye may deviate^ from its nor- 
mal position, one of two conditions is necessary: 
there must be a physical or functional weakness of 
one muBoIe, or set of muscles, from which the eye iff 
deflected, or an excessive strength of a muscle or set 
of muscles, toward which it becomes directed. 

In simple hyperopia and myopia how is this 
accomplished? 

The Modus Oprrniidi. — In hyperopia the pa- 
tient is compelled to accommodate in order to focus 
the rays of light upon the retina and make the image 
more distinct. The greater the degree of hyperopia 
the more he is compelled to exert his accommada- 
tion. Accommodation produces convergence, and 
the long continued effort of accommodation for this 
reason makes the convergence permanent. 

In a few cases of hyperopia the muscle is not 
able to stand the long contiuned strain at con- 
vergence, and in order to avoid confusion of images 
or diplopia, the eye is instinctively turned out and 
entirely away from its fellow. Thus in hyperopia 
we occasionally have a divergent squint. 

In myopia, as is well known, the patient sees 
well and often without effort of accommodation, 
when the object is brought to a very near point; 
hence, in order to obtain binocular vision, one or 
both eyes must become abnormally converged. 
The greater the degree of myopia, the more con- 
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verfjencp is iipcessary in order to maintuin binociili 
vision. The pffoi-t hpinR irlisonip, and tbt- wurk 
fatiguing to aci'onipliKli witli botli eyes simultane- 
ously, as is espefially the case wheo there is much 
near work to perform, one eye is disregarded and 
■voluntarily turns out, far enough away from its U 
low, that there may be no confusion of imapeB, 

In those oases of myopia which are acoompanied 
by convergent squint, the myopia is usually of small 
degree, aud the amnuut of convergence is not so great 
but that the internal recti muscles may become ortho- 
psedically trained and strengthened by use for near 
work. In this case it is usual for one eye to become 
permanently convergent, and able to perform only 
near work, while it entirely disregards objects for 
a far point 

As myopia is the most common cause of divei 
gent squint, it is evidently the greatest factor in 
cause of insufficiencies of the internal recti maaeli 

Myopia is real or faclilioiis. It is real it, wh( 
there is complete relaxation of the accommodation^ 
the measurement shows that the retina is situated 
behind the principal focus. It is fartilious or forced 
myopia, if the ciliary muscle is cramped in such a 
manner as to cause the crystalline lens to become 
so convex that parallel rays of light in passing 
through, meet before reaching the retina. This con- 
dition, as we all know, is frequently acquiivd in 
eyes that are emmetropic, and even in small degrees 
of hyperopia. 
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80 far we have bad under oonsitleration the 
cauBos whereby the muscles have become perma- 
nently deranged, so that we may be more thoroughly 
equipped for the iliBcussion of that other oonditioa 
of the ocular muscles wherein they become tempor- 
arily unable to perform their functions. 

Now it is a matter of very little importance 
whether the eye is really or factitiously myopic, or 
is hyperopic, the conditions for the production of 
weak internal recti muscles are exactly the same; 
that is, in myopia, to recapitulate, the patient must 
place the object close to the eye in order to obtain 
binocular viBion. The greater the degree of myopia, 
the more conyergence, ami the more constant the 
effort at convergence the more strain on the internal 
recti musclea; hence the asthenopia. 
I In hyperopia the patient accommodates to cause 

' the lens to become sufficiently convex to focus the 
rays of light upon the retina. As accommodation 
causes convergence, the more he accommodates the 
more he converges, and the greater the strain upon 
the internal recti muscles. • 

We can converge without accommodating, but 
cannot accommodate without converging. If the 
patient could accommodate withont converging, 
then there would be no strain upon these muscles, 
hence no asthenopia in hyperopia. 

As heretofore mentioned, the internal recti mns- 
des are most frequently affected with the inability 
to properly perform their functions; although the 
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external recti muscles are occasionally thus affected. 
This condition is produced in one of two ways: either, 
first, by a permanent contraction and increased 
strensth of the internal rectus orthopjedically ob- 
tained — that is, acquired by moderate and continued 
effort at convergence; or second, by a spasm or 
cramp of the internal rectus caused by an over-ex- 
ertion of thiit muscle. In either case the result is 
the same; the external rectus is weaiiened by the 
long: continued strain upon it. 

I am now confident that this cramp or spasm 
from overworked muscles plays a very important 
part in the production of insufficiencies, and I am 
also sure, because I have seen it practjcally demon- 
strated, that spasm of the ciliary muscle is an equal, 
or perhajjs the most important factor in the devel- 
opment of muscular asthenopia. 

A muscle will not become weak without a cause. 
Even if it becomes cramped and spasmodically con- 
tracted (functionally strengthened), it is an evidence 
of weakness and not of tone. Cramp or spasm is a 
result of its weakened and overworked condition; 
and for this reason I believe there are very few cases 
of insufficiency without an error of refraction, either 
real or factitious; and the forced error is certainly 
the more productive of this condition. 

Let us inquire how this may be accomplished. 

Martin, I believe, advanced a theory of segment- 
ary or un symmetrical or, in other words, irregfttlaT'l 
contractions of the ciliary muscles, whereby the lens-J 
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became irret^iilarly rurved or aetigraatic. We have 
good reason for believinp that the theory is corrert. 

We have all of us seen eyes which have presented 
all the evidences of astifimatisra, simple, compound, 
mixed, or irregular, which, after the accommodation 
had been thoroughly suspended under atropine, have 
been found to be pmrnetropic. Now there was a 
functional defect somewhere before the accommo- 
dation was suspended, and that defect could have 
been in but one place — the crystal line 'lens. 

Moreover, we occasionally meet with cases that 
do not show any evidence of astigmatism until after 
the accommodation is suspended. In these there is 
corneal astigmatism which has been compensated 
for in the lens by its assundng such a shape as to cor- 
rect the corneal irregularity. Donders was the first, 
1 believe, who brought to notice this condition. 

We are taught tliat the macula lutea receives 
the impressions of images, and that it is the "sensi- 
tive point," that the images received at other points 
of the retina are not so distinct, hence it is the effort 
of the orbital muscles to so balance the eye that the 
impressions may be received on this particular point. 

We know the influence upon the ocular muscles 
where there is a clear spot of cornea on an extensive 
opacity. The eye involuntarily assumes that posi- 
tion in which the rays of light will best be received 
on this particular portion of the cornea, so as tn fall 
aa nearly as possible upon the yellow spot and thus 
the best possible vision that can be obtained 
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□Oder the eireamstances. So also iu other cases^ 
where there is from any cause a removal of the pupil 
from t)ehiDd the center of the cornea to some other 
position, the eye adapts itself to that position in 
which it can receive the best vision. To do this one 
muscle or set of muscles becomes strenfjthened, and 
their antagonists correspondingly weakened. 

Now we know that any abnormal change in the 
curvatnre of the crystalline lens will change the' 
angle of vision and, upon the same principle as in 
corneal opacities and abnormal positions of the pu- 
pils, disturb the equilibrium of the eye by its influ- 
ence upon the ocular muscles. 

If, then, certain chauges in the curvature of the- 
crystalline lens are productive of insufficiencies ol 
the internal and external recti muscles, certain other 
changes will also account for insufficiencies of the 
superior and inferior recti. 

To summarize thus: When an eye turns in, or- 
out, or up, or down, or in any manner away from ita^ 
normal position, there is one of two conditions exist- 
ing. It does so either to place itself in such a posi- 
tion as to receive a better retinal image, and thereby 
assist both eyes to bear upon the same point; or to- 
place itself in that position in which binocular vision , 
will be entirely disregarded in ()rder to avoid the cedfe> j 
fusion of images. 

My experience has taught me that the low de- * 
grees of ametropia are, perhaps, more fruitful in'the 
causation and mainteuance of muscular asthenoiHa. j 
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than the hisli, bt'caiisc of thp strained effort to main- 
tain binoriiiar risioo; f<ir as heretofore explained, 
in the hiyh decrees one eye is disivj^arded and the 
patient uses the other, while iu the low degrees 
binocular vision can be maintained with some effort, 
which, however, if too steadily persisted in, produces 
fatigue. 

From this consideration of the subject, the con- 
ditions which contribute to iD8uat(.-iencieB may be 
summarized as follows: Myopia, hyperopia, astig- 
matism and overwork, the latter being the exciting 
canse, which is more or less augmented by addi- 
tional refractive error. 

In considering the conditions which tend to the 
abnormal change of the visual angle, it would seem 
that the piDtitiim Kalinix in the treatment of insufH- 
ciencies of the internal recti, is to prevent great and 
long continued efforts at convergence, and thus re- 
lieve the inordinate contractions of these muscles. 
Nothing will contribute so much to this purpose as 
remedying any refractive error, and thus rendering 
the eve aa nearly emmetropic as possible. 

The indications for treatment must necessarily 
be brief. 

Although not entirely ignoring operative pro- 
eednres. it must be acknowledged that tenotomies 
have not afforded the brilliant results so ardently 
claimed for them by their supporters, A tenotomy 
is prejudicial for one very seritms reason: the move- 
nt of the eye is curtailed, and if the operation is 
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successful in effectinp fusion of images at a nei 
point, there is usually too mucli restrit-tion of motion 
for a distance, hence au annoying diplopia follows, 
which for persons engaged in the ordinary pursuits 
of life is much worse than the inaufSciency. 

I am seriously impressed that ojierative pro« 
ures should be a th-rnier rcssort, when all othi 
means have failed — then advancement of the w 
muscle, instead of tenotomy of the strong. There 
is not then the risk of diniinishing the movements 
of the eye. 

My experience has induced me to believe that 
there is a very intimate relation between spasm of 
the ciliary muscle and iusufliciencies of the orbital 
muscles. I rarely now make an examination for re- 
fractive error, without making the test for insuffl- 
ciencv. and I have been surprised at the frequency 
with which i have met this affection. 

Although insufficiency of the internal rectus is 
far the most frequent, yet the test will frequently 
disclose it in the other orbital muscles, and especially 
in the superior and inferior recti. 

The examination now referred to is rather a pre- 
liminary inspection, for we can rarely determine cor- 
rectly the refractive condition of an eye without its 
thorough atropinization. The accommodation re- 
quires to be thoroughly suspended before an attempt 
is made at correction with glasses. This is import- 
ant, whether there appears to be an insufflcieacy oP 
not in connection with the refractive error, for 
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I the reason that after the eyes are thoroughly atro- 
tpinized we usually tiud them in a very different oon- 
lition from that shown at the preliminary examina- 
What was then regarded as myopia, now 
Itnrns out to be enmietropia, or perhaps hyperopia. 
■■What appeared a well-marked aBtiftmatism is uow 
^neutralized, a ad iusntHeienciea frequently disap- 
|pear. 

When we consider the close connection which 
I exists between the eye and the brain, we cannot 
' wonder at the numberless forms of nervous sensa- 
tions and irritations which may result even from a 
slight ocular defect. The act of seeing is a very cora- 
L plex performance, requiring and exacting for its ae- 
f complishment the harmonious coordination of a 
'' number of cerebral nerve centers; the second, third, 
fourth, and sixth, and the sympathetic nerves, in- 
dividually and collectively, take a part in the per- 
formance of this function, the least defect in any one 
of which will prevent that concordant unity of action 
^ designed by nature. 

STRABISMI'S. 



The causes for insufficiencies of the external 
Pfiiuscles of the eye have been fnlly discussed under 
fc-lhe heading of the "Araetropipe and their Relation 
p^to Insufficiencies of the Recti Muscles." 

The operation for strabismus, when it becomes 
wssary to make it, is performed as follows : A fold 
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of the conjimctiva, near the margin of the cornea, 
and over the insertion of the tendon of the niusfle 
to be divided, is siezed by a small pair of toothed 
forceps, and is snipped by a small pair of blunt 
pointed scissors. Immediately, the capsule of Tenon 
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which lies under the loose conjunctival tissue, is 
also siezed with the forceps and snipped with the 
scissors in the same manner as was the conjunctiva. 
The strabismus hook is now introduced and passed 
under the tendon. The conjunctiva over the point 
of the hool; should be <;ently pushed back with the 
scissors, or some other convenient instrument, until 
its point is bi-ought through the wound. We have 
now within the curve of the hook the tendon, which 
is divided with one snip of the scissors. After this t 
has been done, the hook should a^ain be introduced 
in order to ascertain if the tendon has been com- 
pletely divided. If a few fibres should remain un- 
divided, the operation may prove, on this account, 
very disappointing. 
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unite the conjuiHtiva 



It is uiiupcessary 
K^th sutures. 

The only treatment nefewsary after this opera- 
tion is to bathe the eye frequently with ioeii water 
liat has previously been sterilized. 

It is unneeessary to place the patient under the 
nfluenoe of ether previous to the operation except in 
Mse the subjet't is very young. When the ether is 
'^Bot used, the eye should be thoroughly cocainized 
previous to tlie operation by instilling into it a few 
drops of a four per cent solution of cocaine every 

I two minutcK for the period of a quarter of an hour. 
Notwithstanding the perfection which has been 
attained in a knowledge of the irregularities in the 
refraction and aecomniodation of the eye, yet a 
greater interest should be had by the general prac- 
titioner in a subject which has so much to do in 
augmenting the functions of one of the most import- 
nt organs of the special senses. 

There certainly seems to be a want of concern 
nong physicians generally of those affections at- 
rlbutable to defects that are capable of correction 
rtth the aid of glasses, and too often they are con- 
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Methods of Diotiictinc. and CortRECTiNG Re- 
fractive Erbork. 
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Bidered of such insignificant importance as to 1 
referred for correctioD to the jeweler, who makei 
some pretensions as an optician, or to the spectacl&l 
vender. 

The eye presents many difficnlties of study, es-J 
Itecially that department which relates to departurea-B 
from its normal refraction, owing to the necessa^J 
knowledge of optical principles, without which it isV 
impossible to comprehend the abnormaJities 
which it is liable. 

It is not expected of, nor is it possible for the-lj 
general practitioner to know all about optics, nor 
is it necessary for him to know more than is taught 
of refraction and accommodation in standard works ■ 
on physiology, to measure the leugth of the eye anda 
estimate the irregularity in the curvature of the* 
cornea, and in many cases adapt suitable glasses to- 
these conditions. 

A normal eye possesses in a wonderful degree ' 
the power of adjusting itself to view objects at dif- 
ferent distances, but when it becomes embarrass^ 
as is too frequently the case, bj certain abnormal^ 
ities in its anatomical structure, by being too long 
OP too short, or in having an irregularity in thi 
curvature of the cornea (which in the main coii<| 
stitute the errors of refraction), it is limited in it| 
functions to such a degree that it is exposed to co] 
tinual strains upon which depend so many of thoi 
distressing symptoms too frequently attributed i 
obscure nervous affections. 
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In order to appreciate the cause of a great many 
BjOf tbese anomalies in its refractive power, we Bhoiild 
npress ourselves, with the property of the eye to 
ftadapt itself to different distances — in other words, 
fits accommodation — regulated by the action of the 
Itiliary muscle, which controls the lens in such a 
manner as to make it more or less convex, accord- 
ing as we desire to view objects near or far. In old 
age, of course, this action is limited, as the lens 
f bpcomes less flexible. 

It is the abnormal action of this muscle that 
I plays such an important part in rendering indefinite 
I and mystifying the refractive condition of the eye. 
In order to equip ourselves as thoroughly as pos- 
t Bible for detecting, as well as correcting refractive 

■ errors, we should remember, that the normal eye 
[ may, by reason of a spasm of the ciliary muscle, be- 
I come seemingly abnormal in its refractive powers. 

The above is one of the most important thin^ 

■ with which we should impress ourselves on this sub- 
Eject, for it is through the ignorance or disregard of 

te above fact that so many people are suffering 
■om the use of glasses that are not adapted to 
leir eyes. 

Defective vision, due to irregularities in the re- 
daction of the eye, may be summarized as follows;- 
3. Defective vision may be due to structural 
mperfection, as iiTegular <'urved surfaces, or too 
ihort or too great length of the eyeball. 

To a loss of the accommodation power of the 
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The structural dcferts in the refraction of ^ 
the eye are hyperopia, myopia and a»tigmatism. 

Hyperopia is that condition of the eye io which 
it is too short. 

Mifnpia is that condition of the eye in which it| 
is too long. 

Astigmafism is that condition of the eye in whlcl^l 
the cornea or the lens, or both, are irregularlyl 
curved. 

Hyperopia and astigmatism, or myopia and as-i 
tigmatism, may be present in the same eye, 

Loss of accoirimodation is due to loss of elastic- 1 
ity of the crystalline lens, or to a paralysis of the 1 
ciliary muscle. 

Presbyopia is that condition in which there itf 
a hardening of the crystalline lens, due to age. 

General Considkkations for the Fittino of 
Glasses, 

In determining the refractive condition of the J 
eye, it is necessary to have an outfit of applianceB, ] 
more or less complete for this purpose, consisting 
of a trial case, teat types, astigmatic cards, etc 

The trial case consists of a number of concave 
and convex lenses, either mounted or unmounted, ] 
single or in pairs, more or less complete as to thai: 
number of glasses employed, their variety inl 
strength, etc. 

A very complete case for the general prad 
tinner is the Student's Trial Case, manufaotuped I 
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Heyrowitz, New York Citj. It consists of the fol- 
lowing: 2fi pairs convex spherical lenses, from .25 
D. to 20. D. (2 to 144 inches); 26 pairs concave spher- 
ical lenses, from .25 D. to 20. J). (3 to 144 inches); 1 
plane glass; 1 opaque glass; 1 red glass; 1 green 
Pglass; 1 sin;jIe-gro<)ved trial frame. 




The physician desiring a more complete case 

irill find all that can be desired in the Standard Trial 

lase, mauiifflctured by the same firm, which contains 

lie following: 30 pairs convex splierical lenses, from 

i to 20. D. ; 30 pairs conrave spherical lenses, from 




For the parposp of simply ileliTmiiiin'; whether i 
an error in the rerraetioii of the i>yp exists, a very 
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limited niiiubcr of concave and convex lenses will 
siiflite. 




Ab the testing of the eyes with a view of ascer- 
taining a proper glass for a refractive error is a mat- 
l: ter of great importance, we should not only be anp- 
Iplied with all of the necessary implements for de- 
Elermining any condition of refractive error, but we 
/Should have a well-lighted room, of proper length 
Wvid snBiciently retired, that the physician, as well 
fts the patient will have nothing to attract his atten- 
ion except that at hand. 

The business of refracting eyes is such that no 
LsnrgeoQ can perform this service with bis office 
filled with lookera-on, or even with one or two who 
Iperaist in annoying him in asking the patient ques- 
ItioDS while he is making the examination. They 
i-ftre usually friends of the patient, and continually 
[persevere in "helping" you along, by saying "why 
litiiat's a T," or "you calletl an O, C, or G," or "you 
lean see better without glasses." 

I have often been so nearly distracted by these 
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"helpfu!" people that I have learued to rid myself^ | 
in advance, of their presence by having thera occupy I 
another apartment, if possible. 

A Snellen's tard must be placed at a distance I 
of 15 to 20 feet from the patient, however a test eaa ' 
be made at a shorter distance, if the room is not 
sufficiently long. The card should be placed di- 
rectly opposite the patient, not facing him obliquely, 
the top of the canl being not more than 5 feet from 
the floor, so that when the patient is seated on hia 
chair the gaze, directed horizontally, will come into- , 
contact with the card at about its centre. 

The same thing must be observed with regard 

to the astigmatic card. It must be placed, as nearly 

as possible, opposite the patient's eyes when he is 

seated and gazing horizontally, which will usually 

bring the test at about 3^ feet from the floor. 

*""- — The advantage of having the card 

^^ directly in front of the eyes, in the man- 

ner described, is readily observed if you 

S A will look at an astigmatic card ob- 

P X E litliicly; the hoiizontal lines, to an em- 

■ metropic eye, will appear very plaia, ] 

while the vertical lines are correspond- 
a-T B V z 

ingly dull. 

,,,;„,, In Snellen's test card you will ob*- 1 

...r.... serve over each row of letters figures, J 

••^■- "200,"' "160," "120," etc., down to "10."" 1 

TMiTypi! These figures indicate the distance at. I 

which the normal eye should be able to read Ihe let-' 
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■8; for instance, over the top letter, or letters, jou 
will observe the figures, "200." Thi^ indicates that 
the letters, over which these figures are placed, 
sliould be seen by the normal eye, unaided by glasses, 
[ at a distance of 200 feet. Consequently, if we have 
* oar patient situated at a certain distance from the 
card, and he is able to read the letters indicating the 
number of feet at which he is placed from them, 
then we infer that vision is normal 

The best astigmatic card is the "clock dial," as 
shown in the aecompaiiying figure: 




We seat the patient opposite to, and facing, the 
test cards, and ourselves cloae by his side, and facing 
him. We also have the trial case conveniently near, 
on a stand. 

If it is possible, as before mentioned, to place 
the patient at a distance of 20 feet, or even 15 feet, 
from the card, it is desirable to do so; but if this can 
not be done, then we can accomplish our purpose 
with a shorter distance, as 12 feet, or even 10 feet, 
-ilor that matter. 
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We now place flic trial frame, in one side of 1 
whicli is placed an opaque disk, on the patient's face, j 
He is DOW asked to read tlie letters upon the card, ] 
beginning at tlie top. He, at present, in supposed 
to Iiave the use of his accommodative faculties, that 1 
is, his eyes are not under the intluence of a mydriatic. 

He may be able to read every letter on the card, J 
as far as the normal line, aud still there may be a I 
serious error in the refraction of the eye. Such a J 
condition is often jiresent, for the eye may make I 
itself appear to be normal, when in fact it is not, ] 
through a strain, wiiich condition will be explained 
hereafter. 

We wUl proceed farther. We now take a +.50 \ 
8ph. from the trial case and place it in the frame, 
and must notice attentively the effect. The patient 
will probably say that he can still see the normal 
line of letters, although not any better than with the 
unaided eye. 

We will now change the glass aud put in its , 
place a still stronger one, say +.75 sph., and so con- 
tinue until we obtain a lens which will cause the J 
letters to appear somewhat blurred and indistinct, , 
when we retrace and note the strongest glass, which 'J 
gives the best satisfaction, that is, that will make - 
the normal line appear distinct. This is called the 
revealed or manifest hyperopia, and must be noted , 
in our record of examination for future reference. 

We will change the disk to the other eye, and I 
proceed in the same manner as with the first one» | 
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We will probably rind that it will require the same 
lens to determine the amount of manifest hyperopia, 
as in the first eye. Fortunate if it does, and there 
is one thing of which we are assured: we can, 
with perfect safety, prescribe these glasses for the 
patient to wear, and if he is under 45 years of age, 
and has not lost his accommodative powers, the 
lenses will assist him very materially in his vision, 
especially for near work. 

There can be no mistake in prescribing lenses in 
Bach a case as this. The strongest convex glass, that 
Tvill make the normal line plain at its specified dis- 
tance, will always assist vison for the near point, 
because it relieves the patient of an amount of strain 
■equivalent to the strength of the glass, be it more 
or less. 

Such an examination, as thus described, is 
termed the preliminary examipatim, from the fact 
that every case indicating a defect in the visual 
powers of the eye, should have the accommodation 
relaxed with a mydriatic, and a very careful exami- 
nation made while the eyes are under the influence of 
the drug. 

If there has been serious trouble with the vision, 
it is positively indisjieusabie to have the eyes plated 
Tinder the influence of a mydriatic, which will thor- 
•oughly paralyze the ciliary muscles, especially if the 
patient is young or at any place under 45 years of 
*ge. 

Of course, the older the patient the harder the 
'Crystalline lens and the less liable is it to be influ- 
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encod bj- cramp or spasm of the ciliary' muscle; but" 
1 have uften been compelled to paralyze the acfoni' 
modatiou in the eyes of patients over 45 years uf age,. J 
to determine if there is not an astigmatism to cor- 
rect, as well as a presbyopia. I have in sudi cases 
often been enabled to detect an astigmatisni, which. 
could not under other circumstances have been de- 
termined. 

We now consider a case wherein the eyes have J 
been atropinized, that is, the accommodation is par- i 
alyzed from the influence of a mydriatic. 

We first have the patient read from the Snellen i 
card, from a distance, without the aid of glasBea,. J 
testing each eye separately. 

We find by this exaniination that he can read' 
distinctly as fiir as the line of letters over which is- 
the figure 40, or the letters XL, indicating the num- 
ber of feet at which the letters should be seen with, ' 
the normal eye, unaided with glasses. We will Bay J 
that he is seated at 15 feet from the card, and that he- J 
sees equally well with either eye. The vision in thieJ 
case equals 15-40. 

We DOW commence testing with glasses in order- 1 
to ascertain if it is possible to improve his vision #ith> ,1 
glasses. 

The trial frame is placed upon his face, with anil 
opaque disk in it over the left eye. We now com-'' 
mence testing with a weak convex glass, say a pIiM-l 
.50 D. Upon placing this glass in the frame befon 
the eye, we ask him to note the effect upon his vision. 
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He now, with tlie ^lass, distiuguishes tbe line 
beneath, wiiicb shuiild be seen, with the nornial eye, 
at a distauee of 30 feet, iDrivaning the vi»ion, so that 
it now equals 15-30. 

As a plus glass raused an improvement, we con- 
tinue, and apply next a plus .75 I). The vision is 
still improved, and is now made to equal 15-20; an- 
other glass is used, a plus 1 1), and vision is made to 
equal 15-15, or the normal, very readily. We do not 
stop here, but contiuue to apply stronger glasses, 
and now apply a plus 1 .25 D. Vision still remains 
at about the same point with this glass, but per- 
haps not quite so distinct. We next apply the suc- 
ceeding glass in strength, a plus 1 .50 D, and find 
that tbe vision is perceptibly bliirred. 

We now retrace, and by placing before tbe eye 
a plus 1 IJ, and then a phis 1 ,25 I) alternately, in 
tolerably rapid succession, we ascertain that tbe 
plus 1 D is the better, hence it is the strongest lens 
that gives the best satisfaction for distant vision. 
In the examination of the other eye, we find in all 
probability the same condition. 

A question now confronts us: What is the 
strength of the lens that we shall prescribe for the 
patient? 

One thing must be taken into consideration in 
all of these cases where a mydriatic is used, and that 
is, there is extreme relaxation of those muscles con- 
cerned in the act of accommodation, and for this loss 
of miisnilar tonicity an account must be taken, when 
we come to prescribe lenses for the patient 
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There are a few oculists wbo do not take into 
'Consideration this abnormal relaxation of the ciliary 
niiiSL'Ie, and prescribe a glass, to what is called tlip 
full corrrclion, that is, they prescribe the lens that 
gives the best satisfaction for distant vision, while 
the eye is under the influence of a mydriatic, 

If at the preliminary examination, before the 
eyes were placed un<ler the effects of the mydriatic, 
there had been revealed 1 D of hyperopia, then we can 
safely prescribe the full correction (plus 1 D); but, if 
on the other hand a weak concave glass improved the 
vision, then we can not safely prescribe the full cor- 
rection, for it will probably over correct the hypero- 
pia, and the patient will not see well at a distance 
with the glass when the effects of the mydriatic have 
fully passed off. 

I have always felt that we should have some 
set rule to govern us under the above circumstances, 
and have followed this plan: If the eyes at the prelim- 
inary examination, that is, without the mydriatic 
show the same degree of hyperopia as under the my- 
driatic, then I prescribe to the full correctic 
however, they do not show the same degree of hype- 
ropia, then I deduct ab(mt one-third of the hyperopia 
shown under the mydriatic, and in the above case 
would prescribe a plus .625 D. 

If the examination, instead of revealing 1 dioptre 
of hyperopia, had revealed 1 .oO D, then I would have 
prescribed a plus 1 1*; if it had been 3 D, then a plus 
2 D should be prescribed; if 6 Ti, which is a vei*j- high 
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L degree of h.vpi'rijpia, then I would presi'iibe a plus 

There is no one who can always prescribe a 
taatisfaetory leus, especially at one trial, no matter 
Fwhat rule is followed for Heleeting lenses, for while 
tsome eyes will accept the full correction, others can 
I not, which makes it necessary that the patient should 
I be under the observation of the oculist, often for a 
I month or two, or until his eyes have become adapted 
I to the new condition in which they are placed. 

Another important matter in the selection of- 

[ lenses may appropriately be taken up here; there is 

^ a condition of the eyes known as atiisomrJropm, or 

that state where the eyes show a difference in their 

refractive powers; for instance, one eye will accept 

a plus 1 D, while the other accepts a plus 2 D. Under 

^'these circumstances, what lens should be prescribed 

I for each eye in order to secure the best vision and 

reetablish the best possible co-ordination of action be- 

I tween the two eyes? 

My rule has been, uniler such circumstances as 
Lthe above, to prescribe for the first eye the full cor- 
1 rection, that is, a plus 1 D, and give a half correction 
■for the other eye, that is, a plus 1 D, for each eye. 
Fortunately it does not often occur that there is 
Ifuvery great difference in the refractive powers of the 
Feyesin hyperopia, especially if they have been placed 
VflDder the influence of a mydriatic; in fact it rarely 
■occurs, although it is frequently observed before the 
ydriatic has been applied. This is usually ocea- 
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sioned by a cramp or Hpasm of the riliary muscle, I 
and thf same aiiiouDt of cramp liocs not always exist , 
in both eyes at tbe same time. 

The matter of preBCribing lenses of different 
strenjiths for each ej'e in hyperopia, is impracticable, 
for the simple fact that the jjlasses thus prescribed 
will usually cause a discrepancy in the size of the j 
imajies, and the images thus formed will not merge, [ 
except under a strain which is as injurious to the 1 
patient as the hyperopia itself. 

In myopia the same procedure iu fitting for 
glasses is observed as in hyperopia, except that in i 
testing without a mydriatic, we select the weakest 1 
concave glass that gives the most perfect vision. 
However, a concave glass should uever be prescribed 
without placing the eyes under the influence of a 
mydriatic, for the reason that the crystalline lenir I 
may, on account of the eye having been taxed for ft I 
long time for the performance of near work, become ' 
so fixedly convex, that myopia may be simulated, , 
when in fact the eye may be ametropic, or even hy- j 
peropic. 

There is another reason for relaxing the accoiu< 
modation in myopia, and that is, a latent astigmacJ 
tism may exist in connection with the myopia, which ?] 
could not be properly determined otherwise, and I 
which, if corrected, would often add very much to the] 
visual acuity. 

It will be remembered, that in hyperopia it iff J 
not practicable to prescribe lenses of differeaw^ 
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I EBtreugtlkN fur each eye. lu myopia, however, this 
fia frequently accoiuplislied to a very great Batisfac- 
t tion, and tlic vision in both eyes materially benefitted. 
The reatton for this is twofold: In myopia the 
accommodation has not been used, or if so, to a very 
r limited extent, while in hyperopia it has been prac- 
I tieed, often to an unusual def^^ree. In myopia, after 
I the sorreetion, the eye must assume the function of 
[■ accommodating for near work, if it has been fully, 
( -or nearly so, corret-ted, and it does so gradually, as 
f thp ciliary muscle gathers strength, while in hyper- 
lopia the tendency is to retain Its old habit of cramp- 
ling, and thus over corrects, and that unsymmetric- 
ttlly, that is, in each eye in an unequal degree. 

As the eye in myopia, especially of high degree, 
lis more or less injured at its posterior section on ac- 
iCOQnt of the sclerotic giving way at this point and 
thus interfering with the normal contour of the ret- 
ina in its most impressionable locality, the vision can 
not, as a rule, be brought up to the acuity as in a 
high degree of hyperopia. 

After the patient has been fitted for distant vis- 
Eion, he often finds it very difBt-ult for his eyes to be- 
t-come adapted to near vision, for the reason before 
Ifnentioned, that the ciliary muscle, not having been 
a use, has lost, or never has had the requisite tonicity 
I induce the lens to become sufficiently convex to 
wrmit the rays of light from a near point to focas 
on the retina. It is for this reason that we must 
rescribe the weakest concave glass that will secure 
lie best distant vision. 
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Where the patient has always been myopic in 
a high degree, the accommodation can never be en- 
tirely recovered, especially if the patient is pretty 
well matured before a correction has been attempted; 
for this reason tlie eyes should be refracted at as 
early a date as possible, and as myopia is a pro- 
grcBsive affection, because of the constant lengthen- 
ing of the ball, especially in the young, the vision 
should be frequeutly tested, and the glasses changed 
whenever the condition demands it 

Astigmatism being caused by an irregularity in 
the refracting surfaces of the cornea or the crystal- 
line lens, is much more difficult to correct than either 
hyperopia or myopia, from the fact that we may have 
both conditions to deal with in the same eye. 

As in hyperopia, we are liable to have spasm of 
the accommodating muscle, there is the same danger 
of over-correction, therefore the eyes should, in sus- 
pected astigmatism, be thoroughly placed under the 
influence of a mydriatic, and the accommodation 
completely relaxed, before an attempt is made to 
adjust lenses. 

The effect of astigmatism, when it is present, Is 
that the rays of light which pass in at one meridian, 
focus at a point different from those that enter at 
another meridian, the greatest difference being in 
opposite meridians. For instance, the rays of Hgbt 
may so enter the eye that the horizontal lines on the 
astigmatic card will appear plain, while the vertical 
lines are somewhat blurred. 
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Aa a rule, we will find in astigmatism, wheu the 
lines in any one direction, no matter what that diiec- 
tion may be, are plain, those in the opposite direc- 
tion are usually blurred to a greater or less extent. 

It is my desire to make this subject as attainable 
as possible, and to accomplish this end we will take 
up a case in the different forms of astipniatism, and 
thereby endeavor to detail the manner of correction 
with the trial lenses. 

The eyes having been placed under the influ- 
ence of a mydriatic, the patient is seated, as before, 
at fifteen feet from the test card. The clock dial 
card I consider the best for all forms of astigmatism. 

In making the examination, especially if an as- 
tigmatism exists, it is very important to have a suit- 
able trial frame in which to place the lenses. The 
necessity of this can be appreciated when it is under- 
stood that in some cases of astigmatism the change 
of a cylindrical glass to the amount of a degree or 
two, out of its proper place, often causes very much 
derangement in the visual acuity. 

Figure 45 B is well suited for this purpose. 
See page 293. 

The trial frame being adjusted on the patient's 
face, and the left eye covered with a disk, he is re- 
quested to look at the card, and asked to inform you 
which set of lines on the astigmatic card appears 
the plainest to him. He readily informs yon that 
the horizontal lines are plain, while those directly 
opposite, that is the vertical lines, are blurred. 
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As in teating for any refraftive error, wp begin 
with a weak couvex glass, saj a 0.50 D, by placing 
it over the right eye. He is now asked to note the 
ett'eft which it has produced, He informs you that 
the lines are changed, and that they are all some- j 
what blurred, but that the vertical lines are not so j 
much blun-ed as they were with the unaided eye. 
We now remove the glass and place a convex 0.75 D 
before the eye. He now informs you that the verti- 
cal lines are very plain, and that the horizontal lines 
are very much bluri-ed. 

If we now remove the spherical lens and place 
in its stead a convex cylinder of 0.75 D, axis vertical, 
we will ascertain that the patient sees all of the lines 
in the wheel equally plain, and that his visual acuity, 
for a distance, is considerably increased. 

In hyperopia, it will be remembered, you were 
taught to make a deduction of one-third the strength 
of the lens giving the best satisfaction under the in- 
fluence of a mydriatic. In astigmatism, however, it 
is different, and we fit to the full correction, and in 
this case would prescribe a convex 0.75 D, axis 90 
degrees. 

It occasionally occurs that the axis of a cylinder 
mast be placed in some other position than the ver- 
tical, and it is a rule in hyperopic astigmatism, that 
the axis of the convex cylinder is placed at 90 de- 
grees, or within 5 degrees of that, but there are cases 
where it is necessary to place the axis at 180 degrees, 
the horizontal, or at a point anywhere between the 
perpendicular and the horizontal. 
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Mjopii." astigmatism is corrected iii the same 
manner aa the hjperopic, but we use a concave glass 
to bring out tlie dull lines. 

As has been indicated in myopic astigmatism, 
we will find that the axis of the correcting cylinder 
must, as a rule, be placed at 180 degrees, the horizon- 
tal, or nithin 5 degrees of that point; bnt, as in hy- 
peropic astigmatism, it occasionally varies to a con- 
siderable extent, and it is occasionally necessary to 
place the axis at 90 degrees, or at a point anywhere 
between the vertical and the horizontal. 

The character of the astigmatism so far noted 
is termed simple aatif/mati-vii. In simple astigma- 
iiism, with the unaided eye, the lines upon the clock 
dial appear clear and distinct in some one direction, 
and correspondingly dull in the opposite. 

If the horizontal lines apTiear plain with the un- 
aided eye, and the blurred lines are corrected with a 
convex cylindrical lens, the axis of which is placed 
I vertically, then he has simple kt/peropic astiginatism, 
\ -and if the proper correction has been made, he will 
[see all of the lines, running in the different direc- 
"tions, equally plain, and his vision will, for a distant 
point, be brought to the normal. 

If, on the other hand, the vertical lines appear 
Satinet with the unaided eye, and the horizontal 
' Unes are blurred, and if the indistinct lines can be 
■corrected with a concave cylindrical lens, with its 
axis placed horizontally, then we have a case of 
simple myopic aatii/nmlism. 
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If all the lines on the dial card are blurred, and 
it is necessary to use a convex splierieal lens in con- ■ 
nection with a convex cylinder in order to make per- 
fect visual acuity, then the defect is kuowu as com- j 
pound hyperopic astigmatism. 

Flow to correct compound hyperopip ttMigimitigm. 

We will take a case : The patient can not see any 
of the sets of lines upon the clock dial distinctly; we 
place before the eye a convex .50 D; this glass 
makes all of the lines more distinct, but the horizon- 
tal ones more so than the others; we nest apply i 
convex .75 D, which makes the horizontal lines very ' 
plain, and the vertical Hues plainer than before. We j 
now find that the last glass makes the horizontal I 
lines appear very plain; which make a note of, w> ] 
that it is not forgotten. We continue our examina- 
tion by placing the next strongest convex lens, a pins 
1 D. We now find that the patient does not see the 
horizontal lines so plain as with the former lens, but 
the vertical lines appear plainer, yet they are still 
somewhat blurred; we remove this glass and place 
in the frame next a convex 1 ,25 U, and the patient 
now informs you that the horizontal lines are very 
much blurred, but the vertical are very plain and 
distinct 

We make a note of the above examination, and i 
we find that a convex .75 D makes the horizontal . 
lines very distinct, and that a convex 1 .25 D makeft I 
the vertical lines distinct, from which we deduce the j 
following; correction, viz: plus .75 D, spher., with. ] 
plus .50 D., cyl., axis 90 degrees. 
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The above lombinatiou is now plated in the trial 

bframe, as indicateil iu the prescription, to verify the 

I inference, after which, in order to ascertain posi- 

I lively that we have not over-corrected or iinder-cor- 

iTfcted the eye, we place a weak Bpberical convex lens, 

^eay a .25 D, in front of the combination already 

given, and the patient will readily inform you 

' "wbetber it changes his vision or not, and in what 

^manner it does so. If it aids bis vision, we apply 

I Another strouper glass, a plus .50 D, which be will 

probably say makes tbe vision less distinct. Should 

"we in this manner discover that a change in tbe first 

prescription is necessary, we make it accordingly. 

Before making out our prescription, we must not 

[forget that our patient's eyes have been under tbe 

[ Influence of a mydriatic, and that a deduction from 

llhe spherical lens must be made, of at least one-third 

t of its strength, which would make tbe spherical glass 

convex .50; then our prescription would be 

[ changed to the following: plus .50 D, spher., with 

plus .50 D, cyl., axis 90 degrees. 

In all probability an examination of the other 

J eye will reveal tbe same refractive error, and will 

[ require the same combination to make tbe correction. 

In vnni iiniind inrfopk astujmntiftiii tbe same pro- 

dure may be resorted to in order to make the cor- 

»ction, by ascertaining the lens that will make tbe 

pines distinct in one direction, then that one which 

K^ill render them distinct in the opposite direction, 

llrom which a calculation can be made, and a lens 
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composed of a sphere ami a f.vliudei- pix'srribed, 
whii'h will correct botli, 

lu compound myopic astigmatism, as in myopia^ 1 
we prescribe a glass to the full correction, basing our 
selection npon the weakest lens that gives the best 



Mixed astigmatimii is that condition of the eye in 
which it is hyperopic in some of its meridians and ' 
myopic in others. 

Mixed astigmatism is corrected by a convex or I 
a concave spherical lens with a cylinder of opposite- i 
pover, as where a convex spherical lens is used to cor- 
rect one meridian, a concave cylinder is used to cor- 
rect the opposite meridian. 

Mixed astigmatism is also occasionally corrected i 
with crossed cylinders of opposite powers. 

Prcshifopia is a loss of a certain portion of the I 
power of accommodation on atconnt of the harden- 
ing of the crystalline lens due to age. 

When the loss of the accommodative power has j 
reached to such a degree that near vision is difficulty | 
then it is necessary to use a convex lens of sufficient! 
strength to make objects distinct at a near point. 

At about the age of forty-five years near risioD , 
in the normal eye becomes somewhat indistinct, and I 
the patient adjusts his work at a more distant point ^ 
than formerly in order to see more distinctly. 

As soon as presbyopia is disclosed, it should be 
corrected in order to relive all possible strain for new 
work. I am very sure that many cases of choroiditis 
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been precipitatoil by straiuiag the ciliary 
musolei^ in order to see in presbyopia. 

If there is an astigmatism existing with the pres- 
bytipia, it shnuki be corrected in the same manner 
as heretofore indicated in the correction of that de- 
fect; then with the correcting astigmatic lens in the 
trial frame before the eye, a spherical lens can be se- 
lected that will bring distinct vision to the desired 
point. 

It is impossible here to give the various methods 
with a description of the many devices which are era- 
ployed in correcting the many complicated defects 
in the refraction of the eye. There are so many con- 
tingencies in the variety of forms of refractive error, 
together with the accompaniment of spasm of the 
accommodation, that nothing short of practice and 
skill, backed by a thorough knowledge of optics, will 
enable one to give satisfactory results in the fitting 
of glasses. 

Tests fou Insuffictkncies or the Ocular 
Muscles, 



One of the oldest tests for the purpose of deter- 
ning the presence of an insufficiency of one or more 
[ the ocular muscles consists in placing a lighted 
ndle at from twelve to fifteen feet from the patient. 
Mreot your patient to look attentively to he light 
rith both eyes, at the same time place before one 
jye a red glass; if two objects are seen, a red and a 
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white OUI-, it indicates that there is an insufficiency 
of one or more of the ociilar muacles. 

There is one caution to be taken in making this 
test, and that is, the patient must loolv squarely at < 
the iif^ht, not takinj:; a side look, otherwise a satis- 
factory test can not be made in this manner. 

Prom this test we can, by taking a little time, 
determine any case of insufficiency of the ocular musT 
cles, but it is a little tedious, and we must practice 
more care than in making the test with some of the 
improved instruments which have been invented for 
this purpose. 

In I he above case, we say that two lights are 
seen, a red light and a white one. Now, the posi- 
tions of these lights will determiHe to a greater op 
less extent which muscle or set of mnsr-les is un- ' 
balanced. 

We say that the red glass is placed before the 
right eye, and the patient notices two lights, a red 
light and a white light, and that the red light is to 
the right of the white one, but on the same Ime. 
This position of the lights indicates that there is an 
insufficiency of the external rectus muscle of the 
right eye, or of the external rectus of the left eye, op 
both, which we will determine hereafter. 

We now place the red glass before the left eye, 
in the same manner as we did before with the right 
eye, and we ascertain that the red light stands to the I 
left of the white one. which verities our diagnosis that j 
there is an insufficiency of one or both of the external j 
recti muscles. 
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How will we now proceed to make these two 
images merge? 

ir we will remember that to place a prism of 
proper strength, with its apex in the same direetion 
in which the eye deviates, that it will cause the im- 
ages to merge. With this knowledge we can very 
readily determine with a set of pri-siiis which one will 
bring the images together. 

We allow the patient to remain in the same po- 
sition as when we made the last test, that is, the left 
eye is covered with the red glass, and in this condition 
he sees the red light to the left of the white light. 
In this connection one very important matter mnst 
Lt>e impressed upon your minds: in whatever direction 
wrthe image is from the normal, the eye is directed to 
the opposite. F-or instance, as in this case, the left 
eye being covered with the red glass, the red light 
is shown to the left of the white light, the external 
rectus of the left eye being weak, it allows the left 
eye to turn in towards its fellow, hut according to 
I well known law of optics the image is projected 
jbutwartls. 

With this information we now take a weak 

Kprism, say a 1 degree prism, and place it in the trial 

Iftame over the right eye, while the red glass still 

rtemains over the left one. As the image is projected 

■ioiitwards, the eye is directed in, therefore we place 

ihe apex of the lens in, and we ask the patient to 

aform us how the lights appear to him, lie will 

Sprobably inform you that they stand closer together, 
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but they are yet separated. We miw take a stronger- 
prism, and by rupeated trials aHi.-<'rtaiu the prism 
that will merge the images. When they are prop- , 
erly merged, there will appear but one light. 

Should we conclude to prescribe for the patient,, 
we divide the strength of the prism between the two- 
eyes; if it reiiuires a 3 degree prism to merge, then we- 
would give a 1^ degree prism for each eye, recollect- 
ing that the apex of each must be directed in. 

Insufficiencies of the other muscles, as the inter- 
nal recti, or the superior and the inferior recti, may 
be determined in the same manner as those just con- 
sidered. 

It is occasionally necessary to correct two sets of' 
muscles as an internal or external rectus, with a 
superior or an inferior rectus. In the above case,, 
the image of one eye wonld be projected to the right 
or left and at the same time above or below that 
of the other. 

There are other simple and convenient tests for 
determining insnfflcieucies of the ocular muscles, aa: 
the Maddox and the Stevens teat, herein described: 

The Sleveits test, as described by himself, is as 
follows; 

In the determination of the varintis tendenciesf 
of the ocular muscles it is often advisable, and even 
necessary, to bring to our aid as many forms of 
evidence aa can be made subservient to our ptirpose, , 

While the phororaeter remains pre-eminently J 
the reliable and efficient working instrument in the-j 



INSUFFICIENCIES OF OCULAR MUSCLES. 



31d 



I deteriiiiDation of hetfiiipjioria, auxiliary means are 
often required to conliriu or to explain its indications. 
We sometimes also require an instrument for making 
provisional examinations more portable ttian the 
phorometer. 

As such an auxiliary and provisional instrument 
I have devised the stenopaic lens, which posesses 

} manifest advantages (Fi}^. 48 A). 




The purpose is to present contrasting images to 
he two eyes. 

With the lens the image of a candle flame twenty 
■.feet distant, seen through the stenopaic opening, is a 
1 large and perfectly defined disc of diffused light 
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If, for the purpose of cffectiug a iliffusiou, we ' 
■employ the uncovered convex lens, a vei-y slight j 
movement of the leiis, iu or out, up or down, gives to 1 
it the effect of a prism in those various directions, j 

If a convex lens, about 13 D., is covered, except at I 
the optical center, vrhere a circular opening of three i 
millimeters or less diameter acts as a steuopaic win- 
dow, the small opening serves the double purpose of 
preventing an adjustment of the lens as a prism and 
of cutting off the halo in such a manner as to give 
the impression of an exact disc of light bordered by 
a frame. A metal or hard rubber disc of the size of 
-the lens of the trial case* perforated by an opening of 
the required diameter and supplied with a perfect^ 
centered lens, is a convenient form. It may be used 
with a liandle (Fig. 48, B), enabling the patient to 
bold it in his own hand, or it can be placed in the trial 
frame. 

In nrthoplioria the untransformed image should ■ 
be found exactly in the center of the disc. In bete- J 
rophoria it will tend toward or beyond the border, j 
If the flame sinks below or rises above the center, 1 
while at the same time it deviates laterally, we ' 
thereby discover by a single comprehensive view all 
the elements of a compound deviating tendency, so ; 
far, at least, as that tendency is manifest (Fig. 49). j 
In this important respect the stenopaic lens presents J 
a feature both unique and of much significance; 
While by other methods of inducing diplopia or con-, ] 
trust we may discover, at a distance of some meten 
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le and then the other elenicnt of a deviating 
* tendency, by this instrument all the collective ele- 
ments are presented simiiltaniMtiisly to the eye, thus 
eliminating a very important sourt-e of error. 




I In respect that it is simple, cheap and small 
enough to be carried in the vest pocket, and that it, 
more than any of its class, represents the true rela- 
tion of the visual lines, it is a useful test. Its disad- 
vantages are those common to every instrument held 
close to the eye when in use in these examinatioas. 

The Mdildox test, as described by the author, 
consists of a hard rubber disc mounted in a metaf 
rim of the size of trial lenses, so as to fit easily into- 
the trial frame, which holds in the center a glass rod. 

The effect of this transpareut cylinder is to cause 
an apparent elongation of a single flame into a thin 
line of light, quite dissimilar from the flame itself, 
as seen at the same time with the other eye, so that 
there remains prartically no desire to unite the two 
images, whose relative position thus easily' indioateft 
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the condition of equilibrium of the two eyes. The 
line 1b always at ri^lit angles to the axis of the rod, 
«o that to produce a vf-i'tieal line, with which to test 




jiorizontal deviations, the rod is placed horizontally, 
and to produce a horizontal line, to test vertical devi- 
ations, it is placed vertically. The test is made 
prettier and any desire for single vision still further 
reduced by placing a red glass before the other ey& 
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CHAPTER XVm. 

('OLOn-IllJNDNi:SS. 



I 



CITE following descviption of this subject is as 
giveii by Dnanc in his l^tiidents' Mtdical Die- 
iiotiari/: 

"Color-Bliuduess. Bliudness for oni' or more 
kinds of color. According to the Young-IlelmhoUz 
theory, it is due to the absence or failure to act of 
■one or two of the thrw percipient elements in the 
retina, each of which is sensitive for one of the pri- 
mary eoiors (red, green, vinlct), thus producing red- 
blindness (the most common form), green-blindness, 
or violet-blindness. 

According tn Hering, it is due to the absence 
from the retina of one or two of the three primary 
substances whose assimilation and disassimilatlon 
under the action of light give us the sensation of red 
and green, blue and yellow, black and white. If the 
red-green substance is absent, there is red-green 
blindness (^^red-blindness — green-blindness of 
Young-Helmholtz); if both are absent, there is total 
color-blindness. 

Color-blindness is tested for by presenting to 
the patient samples of different colors which are apt 
to be confused by the color-blind, and telling him 
to place together all that are alike." 
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EXTERNAL EXAMINATION OF THE EYE. 

BEF<JItE making an examination of the eyes, 
it is well for the physician to inquire ab to 
the general health of the patient. 

The cutaneous surface of the lids should be in- 
spected first. Any inflammatory condition of the 
skin should be carefully noted, as the cuticle of the 
lid is liable to the same affections of the skin as that 
covering other portions of the body. 

The edges of the lids should next be examined 
as to whether the cilia are properly placed. The 
position anil condition of the puncta should be noted, 
together with the lachrymal sac. It is well to make 
pressure over the region of the lachrymal sac, bo that 
any contents may be expelled through the puncta. 

The conjunctival surface of the lower lid should 
be examined for granulations, foreign bodies or any i 
signs of infiammatioD. 

The upper lid should now be everted aod its j 
conjunctival surface inspected. To evert the upper ; 
lid, — the physician standing behind the patient who 
has been seated, directs him to lean his head ba«k 
BO that the top of the back of the chair acts as a ', 
head-reat. The patient is told to look down, and I 
while so doing, the physician grasps between the j 
thumb and index finger of the right hand the eilia I 
situated at about the middle of the edge of tlie upper J 
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[ lid. The index finger of the left hand is now placed 
[ above the tarsal cartilage of the lid, the remaining 
I fingers of the left hand resting on the patient's fore- 
L head, and while making gentle downward pressure 
with this finger, the lid is everted by an upper move- 
ment of the hand whit'h grasps the cilia. 

The lid having been everted, the condition of the 
conjunctival surface should be noted as to the pres- 
ence or absence of infiammation, granulation, for- 
eign bodies, scars, etc. 

The physician will often experience great trou- 
ble in everting the lids of children. In such cases a 
few drops of cocaine should be instilled and the child 
placed on the physician's lap in a recumbent posi- 
tion. A lid elevator should be used to avoid unnec- 
essary pressure upon the eye. If this fails, it is nec- 
essary to etherize the patient. 

The cornea should next be examined and its 
transparency, the presence or absence of scars, ul- 
cers, etc., carefully noted. 

Oblique illumination is used in examining the 
lens, anterior chamber, iris, and cornea. The pa- 
I tient is seated to the side and about three feet from 
I the light. The rays from the light are focused, 
I through a three-inch convex lens, upon the patient's 
I cornea. It will be seen that the rays, after passing 
I through the lens, are brought to a focus and form 
I cone, the base of which is at the convex lens, and 
Ithe apex on the cornea. By moving the lens in dif- 
■liereQt directions, the apex can be made to fall upon 
E^ny portion of the cornea. By the use of this method 
Kbe condition of the anterior chamber and any opac- 
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ities in the cornoa and lens can be observed. Adhe- ] 
sionB of the iris, if present, can be readily Been. 

The iris and pupil should now be inspected. Tbel 
HensitivenesB of the iris to the influen<'e of light and I 
Bhade can best be observed by placing the hand over 1 
one eye; upon doing this, the pupil of the uncovered 
eye will be seen to dilate, if the eye is normal. On 
removing the band from the eye, both pupils will be 
seen to contract to their former size. 

To determine the iutra-ocular tension, the phy- 
sician directs the patient to close the eyes; he may 
then, by making pressure upon the ball with the ' 
index and middle fingers of either hand, determine i 
the degree of hardness. Instruments have been de- , 
vised to determine the intra-ocular tension, but by 
the continued use of the fingers the tension can be 
much better obtained, and with much less troiible. 

The perception of colors is very important and 
is useful in determining the presence or absence of 
color-blindness. (This method is described more 
fully in another chapter.) 
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CHAPTER XX. 

SECTION L 

THEKAPEUTICS OP THE EYE. 

Mydhiatics. 

MYDRIATIC is a drug that causes dilata- 
tiou of the pupil. The principal mydriatics 
are tlie alkaloids, atropine, duboishiHf hy- 
tmiiir, uelseminc, mniine, cocaine, and homatropine. 

These mydriatics, with the exception of cocaine, 
produce relaxation of the ciliary muscle and paralyze 
the sphincter fibres of the iris. Cocaine acts by pro- 
ducinj; contraction of the blood vessels and by stimu- 
lating the sympathetic nerve. 

The sulphate of atropine is probably the best 
mydriatic, and is used in the strength of two (2) to 
four (4) grains to the ounce of distilled water. 

Homatropine. The following paragraph on 
homatropine is from Hare's Therapeutics: 

"Hydrobromate of homatropine, properly ap- 
plied by frequent instillations, is a reliable mydri- 
atic for the correction of anomalies of refraction in 
healthy eyes. Experience is not at hand to deter- 
mine its value for this purpose in eyes affected with 
retinal ■ choroidal disturbance. Atropine and hy- 
oscyaraiue are preferred under snch circumstances, 
for the obvious reason that their prolonged action 
is desirable as a method of treatment. The danger 
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of systemic disturbance from homatropine is far re- 
moved, evea when repeated instillations have been 
made, and its temporary action upon the pulse 
causes no inconvenience to the patient. Slight hy- 
peraimia of the conjunctiva almost invariably fol- 
lows its use, but true conjunctivitis, if it occurs at all^ 
must be excessively rare. According to the studieSi 
of Dr. de Schweinitz and the writer, the drug has a 
physiological action closely allied to that of atro- 
pine, from which it is derived. Homatropine my- 
driasis generally lasts from thirty-six to fnrty-eight 
hours, that of hyoscaniine eight to nine days, and 
that of atropine ten to twelve days. For the pro- ' 
duction of ordinary mydriasis, the drug should be 
used in solution of the strength of 4 grains to the 
ounce of distilled water, which is dropped into the 
eye every five or ten minutes. As the drug is ex- 
pensive, only a few drachms of the solution of the 
strength named should be ordered for the patient." 

Duboisine can be used in the same strength as 
atropine, but it is a more powerful drug than atro- 
pine and should be used with caution. 

In case of poisoning from atropine, morphine 
is the antidote. 

Mydriatics are covtraindiciitid in all conditions ( 
of the eye associated with abnormal intraocular ten- 
sion, as in glaucoma. 

Myotics. 



A myotic is a drug that causes contraction i 
the pupil. The roost important myotics are cw 
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ilocarpinc, phii.smiiijmine, mnrpkim', miiavuritiv, and 
kofun: 

Myotics produce spasm of the ciliary muscle and 
as a I'esult paralysis of the accommodation until the 
effects of the drug wear off. 

Myotics are used in glaucoma to reduce the in- 
tra-ocular pressure, and are somtimes used after cat- 
aract operations to prevent prolapse of the iris. 

Local An.issthktics. 

Cfn-oine hydrtichliirate is used as an anesthetic 
lu the eye. It is usually used in a solutioD from one 
to four per cent. 

A new ana-sthetic, called euaciw, has been 
placed upon the market, but it has Dot yet been 
thoroughly tested by the profession. 

ASTltlNCIENTS. 

The fjlycerile of Uiiiiiit) is used as an astringent. 
It is used in blepharitis marginalis and in other 
forms of irritation of the lids caused by the acrid 
aecretioDs from the different forms of the ophthal- 
mias. It should be applied with a brush or cotton 
ewab. 

Solutions of the nitrate of silver are used in 
varying strength. In granular lida, a solution of 
from one to two grains to the ounce can be employed. 
In cases of purulent opthalmia, in a solution of ten 
grains to the ounce, the nitrate of silver can be used 
in the adult, but I doubt its efficacy. 
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Stimvi-axts and Ai,tkrati\^:s. 

The ointment of the ycllnic oxide of nHTcuryl 
(Fnguentuiu Hydrargyri OxiiH Flava) is a very valu- 
able preparatiou aud is applied to the inner surfaces 
and edges of the -lidH. It is indispensable in ble- 
pharitis. Care should be taken that the preparation 
be properly mixed, for if the oxide has not been re- 
duced, the ointment is useless and its application a 
positive injury to the patient's eyes. 

It is used in the streugth of from one to five 

grains of the yellow oxide to the ounce of vaseline. 

A good eye wash for patients suffering with a 

simple conjunctivitis or conjunctival irritation from 

any cause is the following: 

R — carbolic acid, 1 g tt 

hydrastin, grs ss 

boracic acid, grg x 

cocaine hydrochlorate, grs iv 

glycerine, drs ii 

aquia hamamelis, drs vi 

Mix and filter. Sig. — A few drops in the ] 

eye three times a day. 



Antiseptic's. 



The hi-chlorMe of imrairii solution, 1-5000, is prob- , 
ably the best antiseptic that can be used in eyel 
affectiona It should be used in all purulent oph.* f 
thalmias. The best way to get its good effects is to-j 
flush the eye with the sohition by means of a small fl 
syringe, care being taken that the syringe baa i 
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Ptilunt nozzle, so as nut to injure the eyeball. A few 
drops of cocaine stioultl be iutroduced into the eye 
previous to the tlushing. 

Carbolic acid ia a very usefal remedy in eye af- 
fections. It ia stimulating, antiseptic, and anaes- 
thetic. It can be used in a solution of from one to 
'"three drops of the acid to the ounce of glycerine. 

Boracic acid can be used as an antiseptic In the 
■ength of five grains of the acid to the ounce of dis- 
tilled water. 



SECTION II. 



D Use and Abuse of Locai. Medications in Efb 
Affections. 

Relying upon the advances in bacteriology, the 
auses of many diseases which were formerly con- 
lidered obscure, or were based upon theory alone, 
lave been established, and the old materia medica 
of many affections has been modified or entirely re- 
placed by that which science and experience have 
demonstrated as the most useful. 

The science of bacteriology has benefited no 
branch of medicine more than that which relates to 
the diseases of the eye, for it has demonstrated that 
the most formidable inflammations to which the eye 
is subject are the products of bacterial or allied 
organisms. 

What had been gained hitherto, in the way of 
■jnitigating and subduing these inflammations, was 
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effected more through enipirirism tbun by the 
rational method of a study of the causes, and the 
consequent deduction therefrom of remedies. 

When Crede, a surgeon of the Lying-in Asylum, 
of Leipsic, recommended that a ten-grain solutioa I 
of the nitrate of silver be instilled into the eyes of all 
new-born children in order to prevent ophthalmia 
neonatorum, he did not probably base its prophy- 
lactic properties upon the theory that it was a germ- 
icide: but it had become known that strong solntions 
of the nitrate of silver would cure purulent ophthal- 
mia, and upon this fact alone I presume Crede based 
his theory of preventing the affection. The med- , 
ical world rejoiced, however, that a remedy had been . 
discovered that would prevent that terrible affec- 
tion which has caused so much misery and ftlJed.the 
asylums with blind children. 

An explanation of the manner in which the ni- 
trate of silver solution prevented pnmlent ophthal- ■ 
mia was made by a prominent oculist after the gon- 
ococci in purulent conjunctivitis had been discov- 
ered, which was that tlie nitrate of silver solution 
acted as a cautery to the superficial layers of the epi- 
thelium, and thus destroyed the gonococci which had 
penetrated these layers, and which, he claimed, the 
milder disinfectants could not reach. 

Although Crede demonstrated that about 11 per 
cent of cases sank to 0,1 per cent by the use of the 
nitrate of silver solution, yet there are those who 
have made an industrious study into the cause and i 
the treatment of purulent ophthalmias who ques- 
tion the advantage of the procedure, aud in fact ] 
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donbt not that its breat-li would be better lliiin its 
observance. 

The skilled oculist of to-day recognizes that a 
ten-crain soJiition of nitrate of silver in the eye of an 
infant is dangerous, and will often set up aii inflam- 
matorv action as destructive as ophthalmia neon- 
torum itself. We must remember that the cornea of 
a new-born child is delicate and immature; its struc- 
ture is not compart ; the epitiielium is easily 
abraded; and the sclerotic is so thin and loose in its 
structure that the reflex from the choroid is easily 
seen through it. Under these conditions even a five- 
grain solution is considered too strong, and it is now 
:admitted that a two-grain solution properly applied 
is as effective a prophylactic as the stronger solu- 
tions, and that a 1-5000 solution of bichloride of mer- 
cury is far better than the silver solution, and much 
less liable to injure the child's eyes. 

Under the old regime, the bluestone and solu- 
tions of varying strengths of nitrate of silver, sugar 
of lead and sulphate of zinc were indispensables. 
No one thought of making up a prescription for the 
■eye without one or more of these as ingredients, no 
matter what the cause, whether due to the infection 
■of a bacillus, or to the effects of an hereditary dys- 
-crasia. 

There is scarcely an affection of the eye in which 
tjiese old remedies, the bluestone, the sulphate of 
zinc and sugar of lead are adaptable, but on the 
other hand are positively injurious. They should be 
•expunged from the ophthalmic materia medk-a. 
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Two tilings have contributed to revolutionize 
ophtlialmiu tberapeutics; one, tlie discovery of a 
local anesthetic jip pi it-able to conjunftival surfaces, 
and the other, the revelation that the purulent oph- 
thalmias ai-e the products of a specific bacteria, and 
the value of antiseptics in their treatment. 

At the present time it is conceded that the very 
best treatment in the incipiency of a purulent oph- 
thalmia, is to flush the conjunctival sac with a mild 
bichloride of mercury solution, and if this treatment 
is kept up several times a day by washing all par- 
ticles of pus out of the sac, the discharge will cease 
in two or three days, and the conjunctivitis will sub- 
side in a remarkably short time. 

If the ophthalmia is well under way when we- 
have beeu called into the case, the treatment is the 
same, only it may be necessary to use the antiseptic 
solution oftener; the discharge will gradually cease, 
and the tendency is to recovery. 

Simply instilling this solution into the eye from 
a dropper is not sufficient, for in this way it doea not 
come into contact with but a part of the conjunctivaj 
sac, especially if there is nnich swelling of the lida- 
and conjunctival cheraosis. It should 6e applied 
with a small syringe, the nozzle of which has been 
flattened so as to be readily intruded between the 
lid and the ball, pressure being made toward the lid 
to prevent injuring the ball. Before flushing, a few 
drops of cocaine should be instilled into the eye. 

Other antiseptic solutions may be admissible iof 
the purulent ophthalmias, but I doubt if any known 
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remedy has the combined antiseptic and germicidal 
properties of the bicliluride solution. 

Atropine is of no value in ophthalmia neona- 
torum or any other affection of the eye of an infant, 
even if there ib a condition demanding a mydriatic, 
for the reason that it will not dilate the pupil of an 
infant. 

While atropine in susceptible of doing great 
mischief if used in the eyes of those suffering from 
subacute or chronic glaucoma, yet there is no doubt 
that its use is too much restricted, especially by the 
general practitioner. 

The symptoms of an incipient iritis are often 
BO indefinite that it is impossible to differentiate 
them from those of a catarrlial conjunctivitis, until 
great injury has been accomplished. In every case 
of conjunctival irritation with a contracted and 
sluggish pupil, atropine should be Instilled into the 
eye until there is thorough dilatation. This proced- 
ure would save many eyes. Excluding the purulent 
ophthalmias, iritis stands at the head of the list in 
the destruction of vision. 

Carbolic acid is a great remedy in painful affec- 
tions of the eye, especially in that resulting from 
corneal ulcer. It can be applied in from gtt.j to 
gtt.iij to the ounce solution. The carbolic acid solu- 
tion serves a three-fold purpose: It is stimulating 
to the abraded cornea, it is antiseptic, and it is anes- 
thetic. As an anesthetic, its effects are almost in- 
stantaneous, and are very lasting, and is specially 
adapted in cases of corneal ulcer of the phlyctenular 
variety. 
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SECTION III. 



Antisepsis. 



In order to obniii tlip most favorable results not 
only in operatiouK iipfm the eye, but also in the treat- 
ment of the various affections of the eye, it is neces- 
sary that strict antiseptic precautions be resorted to. 

Previous to an operation the hands of the sur- 
geon should be thoronybly scrubbed and all dirt re- 
moved from under the nails. After thoroughly 
cleansinfi the hands, they should be placed, while 
yet wet, into a hot corrosive sublimate solution, 
1-1000, for a short time. It is necessary that the 
assistants also take the same antiseptic precautioDS 
that the surgeon does. 

The skin around the eye to be operated upon 
should be thoroughly cleansed, after which the sub- 
limate solution should be aplied, care being taken 
that uoue enters the eye. After cocainizing the eye 
of the patient, it should be flushed with a bichloride 
solution, 1-5000. It is also advisable to place a 
towel wrung ont of the bichloride solution 1-1000 
around the patient's bead, so as to cover the hair. 

The preparation of the instruments is another 
important matter. Cutting instruments sboald 
never be boiled as the boiling damages the edges. 
It is well, however, to boil non-cutting instruments. 
The instruments should never be placed in a bichlor- 
ide solution for the reason that it will rust them. 
Probably the best way to render the instruments 
aseptic is to cleanse them in alcohol and then place J 
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them in a 1-20 solution of carbolif acid for about 
ten minutes, after wliicli tbey should be placed in a 
bowl of hot water and they are ready for use. 

Bandages. 

The bandages and dressings should be clean and 
aseptic, and tare should be taken that they are not 
BO heavy as to produce undue warmth. They should 
be removed when soiled and fresh ones applied, 

To make a compress bandaf;e, place a piece of 
absorptive gauze over the closed eye and upon this 
place enough cotton so that when a roller bandage 
is wound around the head, there will be mild pres- 
sure on the eye. 

General Considerations of Ophthalmic 
Therapeutics. 

There are many minor details with regard to' 
the therapeutics of the eye which if considered alone,, 
would appear insignificant, but when taken collect- 
iyely are of the utmost importance. 

In all eye affections, it is well to warn the pa- 
tient not to strain, but to rest the eyes. 

If the light pains the eyes, coqnells should be 
ordered. 

Protective spectacles should be used to protect 
the eyes from the wind ami dust when necessary. 

Shades are valuable to shield the eyes from the 
bright light. 

Natural leeches are of no ralne in eye affections, 
and should never be ttsed, as they are liable to cause- 
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Beptif infection. If there must be blood-letting, the 
artificial leeob should be resorted to. 

Applications of heat and eold are of great 
valH« in eye affections. Cold should be used only in 
recent wounds and in the very iucipieney of inflam- 
mation. After the inflammation has beeome estab- 
lished, fomentations of hot water are to be used. 

Poultices should never be used for the reason 
that the.y are septic. 

Tea leaves, rotten apple, beef and all such arti- 
-cles that have been recommended by the laity are 
not only valueless, but are positively injurious to 
the patient because of their septie tendencies. 

Patients sufferinft from any inflammatory affec- 
tions of the eyes should have their own napkins and 
towels which should not be used miscellaneously. 

No physician should allow a wash, the contents 
of which are unknown, to be applied to the eye. 

Patients who are suffering from gonorrhoea 
should always be warned of the purulent character 
of the discharge and its dangerous effects, if allowed 
to come in contact with the eye. 

Lead or zinc lotionH should not be applied under 
any circumstances, as they are liable to form 
■permanent opacities. 

Caution should be used in employing atropine in 
old persons, as it sometimes checks the secretions 
and causes retention of the urine. 

The physician should never put atropine in an 
eye where there is increased tension. 
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Ki:tinos(.opy. 

RETIXOSrOPY (Shadow-test; Skiascopy; Fun- 
du8-reflex test; Keratoseopv;) i» a method 
of deteriuiniug the refrat-tion of the eye by 
examinmg the movements of the shadow when the 
fundus ocnli is illuminated by light thrown into the 
eye by a moving mirror. 

The method of directing the rays of light by 
means of a mirror through the pupil to the fundus 
of tbe eye, and detonnining the refraction of the eye 
by the motions of the shadow following these raj'S, 
in conjunction with the movements of the mirror, 
is an old method resurrected and described under a 
new name. 

Thia method was best described by MacNamara 
in 1882, under the name of keratoacopy, as follows; 

"Keratoaropy is best explained by placing a 
convex lens at such a distance from a screen that 
rays of light passing through the lens from a con- 
cave mirror are focused on the screen. Under these 
circumstances a small and bright image of the lamp 
is formed, with a sharply defined and dense surround- 
ing shadow. If the lens is now brought nearer to, 
or removed from the screen, the image of the lamp 
becomes feebler, and the line of demarcation be- 
tween it and the surrounding shadow is fainter. As 
the lens is moved to different -distances from the 
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screen the variations between the brightness of the 
image and the surrounding shadow will be evident. 
At the same time, supposing the concave mirror 
from which the light is reflected is rotated, the di- 
rection of the image and shadow will be seen to- 
move on the screen in a direction opposite to that 
in which the mirror is rotated. If this principle is 
applied to the human eye, and light reflected from 
the surface of a concave mirror is directed iuto the 
eye, on looking through the sight-hole of the instru- 
ment we percieve an illuminated area surrounded 
by a deep shade on the retina. But since the image 
is seen through the media of the eye, the direction in 
which the image moves as the mirror is rotated will 
depend upon the refraction of the eye under exami- 
nation." 

With this explanation of the principles involved, 
the method is readily demonstrated. 

The mirror used may be plane or concave and 
has 11 siimll central sight-hole. 




A shade is also necessary, which should fit c 
the lamp, and at a point opposite the flame is a 1 
through which the rays to be reflected by the mirror ^ 
pass. The surgeon sits beside the light in such t 
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position that the rays emerging from the aperture 
in the shade are reflecteii by the mirror into the 
patient's eye. 

If the pupil is very small, it should be dilated 
with homatropiue previous to the examination. Af- 
ter throwing the light into the patient's eye, by ro- 
tating the niiiTor in different directions, there will 
be seen movements of the lijiht on the fundus ofuli. 

The light should be thrown into the eye at an 
angle of about 15 degrees. 

If the mirror used is a plane one, the movement 
of the shadow will be found to be with the motion of 
the mirror in hypermefropia, emmetropia, and myo- 
pia of 1 D or less. 

In myopia of more than 1 D, the shadow moves 
Kgainst the motion of the mirror. 

If the mirror used is a concave one, the move- 
ment of the shadow will be found to be ngninst the 
motion of the mirror in hyper met ropia, emmetropia, 
and myopia of 1 D or less. 

In myopia of more than 1 D, the shadow moves 
with the mirror. 

The manner of examination is as follows: The 
trial frame is plated on the patient's face and the 
movement of the shadow is noted, (A concave mir- 
ror of about a twenty-inch focus being used.) If the 
eye is myopic, the shadow will move with the mirror. 
iKow by placing a concave lens in the frame and by 
^Increasing its strength each time until the shadow 
moves against the motion of the mirror, tlie degree 
t«f myopia can be found. 
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Thus, if it requires a ■ — 4 D lens to make the 
shadow move a42;aiust the motion of the mirror, the 
degree of mj'opia is 4 D. 

To this must be added — 1 1), because at this di»- 
tani'e of four feet the observer strains aiui thus adds 
about +1 T) to bis own eye. 

If it were possible for tlie surgeon tn malie the 
observation at about twenty feet, or to entirely relas 
his own accommodation, it would not be necessary 
to make this addition of — 1 D. 

As the shadow moves against the motion of the 
mirror in emmetropia, hyperraetropia, and myopia 
of less than 1 D, it is necessary for us to determine 
which of these three eomiltions is present. 

In emmetropia, the shadow is very distinct and 
the light area is clear and bright with well defined 
borders, while in hypermetropia there ie a blurry, 
crescentie shadow with indistinct borders. In hy- 
permetropia we begin with a +1 D and increase the 
lens until the shadow reverses its direction and 
moves with the mirror. 

In hypermetropia +1 11 must be subtracted from 
the lowest plus glass which revei-ses the direction of 
the shadow, for the defect is over-correctecL 

If a +1 D will cause the shadow to move with 
the mirror and the direction of the shadow will be 
the same with a lens less than +1 D, then the eye is 
slightly myopic leas than — 1 D. 

But if a +1D causes the shadow to move with the 
mirror and a lens less than +1 D causes it to more 
against it, it is emmetropic. 
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If there is a difference in the motion of the 
shadow in two opposite meridians, it is indicative of 
astigmatism. 

If it is simple or compound astigmatism, there 
need not be any great difficulty in determining the 
amount, but if it is mixed, it cannot be accomplished 
by this method. 

The best manner for ascertaining the astigma- 
tism is to correct each of the principal meridians 
separately with spherical lenses, after which you 
can calculate the compound lens necessary for the 
correction of both meridians. 

This method of determining the refraction of the 
eye is not practical, especially in the intelligent 
adult, and should be resorted to with children only, 
or those who are not well enough informed to read 
letters and appreciate the intensity of lines at dif- 
ferent angles. 
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CHAPTER XXn. 



Ophthalmoscopy. 

TT is well known that all of the rays of light lUat 
enter the eye are not absorbed, but that some- 
of them are reflected back out of the eye. These 
rays that are reflected back out of the eye pursue the- 
aame course as that by which they entered. 

It will be readily seen that if the observer could 
place his eye in the direct path of these reflected 
rays without interfering with the source of light, a 
view of the fundus oculi could be obtained. This- 
difficulty was overcome by Hemholtz in 1851 by the 
invention of the ophthalmoscope. 

The ophthalmoscope, as iuveuted bv Llemholtz, 
consisted of several plates of glass held together bj 




a frame. The rays frtim the light L (see figure) ai 
reflected into the patient's eye by the plates at ( 



I 
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Thi* rajs bt-ing reflected back out of the eye from M, 
wtrike tlit* plates at O, and some of them pass on 
tbrouyh the plat4-s to the observer's eye at a, and 
the point in is made visible to the observer. 

Many improvements have been made on the 
ophthalmoscope since the days of Hemholtz, so that 
the modern instrument bears but little semblance 
to the one used in those days. Of those in use at the 
present day the Loring ophthalmoscope is one of the 
best and consists of a tilting oblong mirror with a 
small central aperture through which the observer 
looks. The ophthalmoscupe is provided also with a 
circular disc in which are placed concave and convex 
lenses of varying strength. This disc is so placed 
that it can be revolved by the tingcr during the ex- 
amination and thus brings before the observer's eye 
the desired lens. 




K2 A.— Laring's OphttulmoscopC 



I The purpose of these lenses is to neutralize any 
error of refraction either in the observer or patient, 
or both, BO that a good view of the fundus can be 
'1^ 



I 
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Previous to an exaiiiiiiatinu with the ophthal- 
moscopt', it is necessary lu iJiliite tiie pupil with Home 
mydriatic. The light should be placed behind the 
patient's head and on the same side as the eye to be 
examined, cai-e being taken that the patient's eyes 
are in the shadow. The observer sits facing the pa- 
tient and gazing throngh the sight-hole of the oph- 
thalmoscope directs the rays reflected from the mir- 
ror iuto the patient's eye. 




There are two methods of exaniinaliiin with tlie 
ophthalmoscope, the direct aud the indirect. 



The DibecI' Method. 



In this method of examination, the parts of the 
fundus are seen erect and magnified about fourteen 
or fifteen diameters. 

The observer places his eye very near to that of 
the patient, in (trder that a more extensive view of i 
the fundus can be obtained. If a mydriatic has not^j 
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been used, the patient slimild be dirertctl to ImdU iato 
space 80 as to relax his accommodation, aud it ia nec- 
essary for the obsierver to do likewise, for if either 
accommodates, the rays wUl be brought to a focuB 
in front of the observer's retina, and in consequence 
a blurred image. This is one of the essential points 
in making an examination with the ophthalmoscope, 
and until tlie student can learn to relax his own ac- 
commodation, the resnltH will be very unsatisfactory. 




On examining the figure, the formation of the 
image in this method can be readily apprehended. 

The rays reflected from the concave mirror O 

converge, and, r)n passing through the refractive 

media of the eye, become more convergent and focus 

In the vitreous humor and illuminate the retina from 

a to b. While some of these rays are absorbed, 

, others are reflected back out of the eye from all 

' points included between a and b, and if the pa- 

' tient's eye is emuielmpic, the rays from any point, 

, for instance, will become parallel on emerging 

t from the patient's eye, aud on entering the observer's 

I eye focus at j^, providing his eye also is emmetropic. 



344 



TEXT-BOOK OF OPHTHALMOLOGY, 



III like maiiucr rays from ;/ become parallel and 
focus on the observer's retina at j/', while those from 
til unite at m} in the observer's eye. 

If the patient's eye is hyperopic, the rays from 
the point a* diverge on emerging from the eye and i 
the observer, in order to render tliese rays parallel^ ' 
must place a convex glass before his own eye. 

As the reflected rays are convergent in a myopic ' 
eye, the observer, in order to render these rays par- 
allel, must place a cimcave glass before his own eye. 

The Inihrect Mph-hod. 

(Method of examining the inverted image.) 

In this method a more extensive view of the 
fundus is obtained tliau by the direct method, al- 
though the different parts appear smaller. 

The observer holds in one hand, between the 
thumb and index finger, a convex lens of about 16 
D, close to the eye of the patient and steadies his 
hand by placing the remaining fingers on the brow 
of the patient. In the other hand is held the oph- 
thalmoscope, about two feet distant from the pa- 
tient's eye. 
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On examining the figure tbiw method can be 
Teadily understood. 

It will be seen that the convex lenB oondenBes the 
Tays of light from the mirror and brings to a focus 
the reflected rays emerging from the eye, thus form- 
ing an inverted, a?rial image of the fundus between 
the lens and the mirror. 

There are many minor details with regard to 
the examination of the eye with the oputhalmo- 
scope, which are omitted for the reason that it is 
impoH8il)le to intelligently explain them, as this 
knowledge can be obtained only by a continued and 
careful practice with the instrument. 



SEfTION II. 

The Normal Fundus Oculi as sken with the 
Oputhalmo scope. 

Its Color. The color of the fundus oculi varies 
in different races. Among the white races it has a 
reddish color, while in the dark races it is of a grey- 
ish hue. It also varies in different members of the 
same race, for in very fair persons the fundus is 
very light, while in dark persons it is correspond- 
ingly dark. This difference in color is due to the 
amount of pigment deposited in the choroid; thus in 
the fair races there is usually a very scanty deposit 
of pigment, while in dark races it is very profuse. 
Owing to this profuse deposit of pigment in dark per- 
sons, the vascular structure of the choroid im with 
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difficulty discernible; on the (itlier band, in light 
complected peraons, owing to tlie small amount of 
pigment, the choroidal vessels can be seen with ease. 
There is a congenital absenee of this pigment in some 
people, which ccmilition is known as alhinism, and 
persons thus affectetl suffer verj- ranch from the light 

Its Size. Owing to the magnifying power of t 
refractive media of the eye, the fundus appears e 
larged about fourteen or fifteen diameters. 
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FioiniE 66. (After Fuchi 

Tlu- Retina. The retina is not visible to the ob- 
server when the fundus is very light in color, bnt in 1 
cases where the deposit of piffuient is great, it ap>| 
pears as a cloud before the choroid, {The appear- J 
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atice nf the ri^tiiial vessels will be (lesciibeti in con- 
nectioti witb the optic dink.) 

Mmuhi Liitca or Yellow .S'/io/. The macula lutea 
is found about two diameters of the disli to the outer 
Bide of the papilla, and on a level with a horizontal 
line drawn through the disk slightly below its ren- 
ter. It ia of about the same uize as the optic disk 
and is darker in lolor than the rest of the rundus. 
The blood vessels of the macula lutea tannot be 
seen, but its circumfereuee is bordered by minute 
branches of the retinal vessels, which are observ- 
able. At the center of the macula lutea, there is 
sometimes seen a small bright spot of a yellowish 
color. This is the form centrniin. (Nettleship has 
demonstrated by injection, that numerous capillar- 
ies ofcupy all parts of the macula lutea with tlie 
exception of the fovea centralis, which is entirely 
free from these capillaries). There are two factors 
that contribute to the formation of the yellow spot: 
first, a thinning of Jarob'H membrane at this point 
for the reuscm that the rods are wanting; seconil, the 
optic nerve fibres are lacking here, 

The, Opiir Disk and Rfiiiial Vessrh. One of the 

best descriptions of the general appearances of the 

-optic disk and retinal vessels in the healthy eye is 

l^ven by C. Macnamara, F. R. C. S., in his "Diseases 

t the Eye," which was published in 1882. It is as 

^'follows: "The optic disk, or papilla, which is the 

£rmination of the optic nerve, or the spot at which 

t expands into the retina, will be found about one- 

KDth of an inch internal to the axis of the eye; it is 

lie first point which attracts the observer's atten- 
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tion in makiug au examiuution with the nphtUalmo- 
scope. The shape of the bealtliv papilla is geuer-J 
.ally circular, but it frequently appears oval, becaua 
the optic nerve and papilla are inserted siilewaji 
into the eye, and we see it more or lees oblicjuely^l 
and consequently, it is shortened in its horizontal'^ 
diameter. In other cases this uval form is due to i 
real irregularity of the optic nerve, or to an irregaJ 
larity in the dioptric media, notably in astigmatism.] 
The size of the optic disk is by no means the same in 
all cases, and will appear to be augmented or le* 
Bened according to the power used to magnify it. 

The color of the tlisk is not uniform, its outeri 
part being grayish and mottled. This appearancefl 
is caused by the diffeR^nce in the light reflected from! 
the nerve tubules, which is grayish, and that fromJ 
the white, glistening bands forming the lamina crt-1 
brosa. At the point of exit of the retinal vessels thi 
white appearance is very marked, and often presenti 
a little pit or hollow. The inner half of the disk I 
of a decidedly redder tiut than the outer half, 
cause it is more thickly covered by vessels and ner™ 
fibres, and hence there is no reflection from 
fibres of the lamina cribrosa in this situation, id 
is absolutely necessary to become acquainted witU 
the different appearances which may be prescDtf 
by the healthy optic disk, or these varying eond 
tions may be mistaken for indications of dise&i 
the outer grayish-white tint, the central depressf 
appearance and whitish hue, together with the innei 
pinkish half of the disk, are conditions which v^ 
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lonsiderably, but arc more or less distinctly recog- 
f nizable in all healthy eyes. 

At the point where the lamina cribrosa ceases^ 
the optic nerve is contracted, and the opening in the 
choroid being narrow, in a certain measure com- 
presses the nerve trunk; for this reason a sort of 
double border is often seen around the margin of 
[ the optic papilla. T'nder the choroidal margin is 
I the line, more or less dark, that indicates the border 
"Of the opening in the choroid; under the sclerotic 
I margin is a bright crescent or circle, formed by tlie 
[curving round of the sclerotic fibres, and appearing 
L between the choroidal margin and the fine grayish 
' line thitt indicates the narrowest part of the nerve 
itself, and is therefore called the proper nerve bound- 
^ ary. The latter under normal circumstances, is not 
ivBually sharply defined. The choroidal rim is al- 
l-ways strongly marked, especially at the outer bor- 
I der of the dislc, where it someti mes has a well-defined 
[deposit of pigment; this must not be mistaken for a 
^diseased condition of the parts. 

The point at which the central artery and vein 

«f the retina enter the eye through the optic disk is 

I«ibject to considerable variation. Generally the 

Ijjirtery passes through the whitish and depressed cen- 

Lfer of the papilla, and, after emerging from the disc 

Mivides dichotomonsly, its branches ramifying in all 

E4ii'^ctions toward the periphery of the retina; but 

■the central artery may perforate the disc at any 

jiDther point; not unfrequently one or two larger 

branches are noticed in the center of the papilla. 
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while others pass through its fircuuiference, per- 
Jiaps cldse up to the scleral margin of the disc. 

The apparent calibre of the vessels will vary 
with the maguifjing power employed in observing 
them; practice alone will thus enable us to appre- 
ciate abnormal changes in the calibre of these yea- 
sels. One frequently reads accounts in which the 
retinal vessels are said to be over-full or empty, as 
the case may be; but in truth it is most difBcuit to ; 
determine this point. 

The arteries, as well as their branches, are thin- 
ner, lighter in color, and straighter than the veins, 
which are darker in color and more sinuous in their , 
course. The arteries seem to be transparent in their ] 
centers. This arises from the difference in the de- J 
gree of illumination of the prominent centers of the j 
arteries, as contrasted with their sides; from their | 
conformation, it is evident that the sides of a vessel J 
would receive and reflect relatively less light, and | 
therefore appear in shade. 

If in the normal eye the central vein be care-l 
fully examined, a pulsation may often be noticed in 1 
it, which will be rendered more evident on gentlefl 
pressure being made on the eyeball. If the com-* 
pressing force be increased beyond a certain point, I 
the pulsation at once stops, and the veins becomeJ 
almost invisible from the cessation of the flow ofl 
blood through ihem. In the healthy eye no arteriatl 
pulse can be seen, but if pressure be made on the! 
eyeball it will become apparent. We noticed this 1 
in a marked manner in cases accompanied with cQn*J 
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fliderable intra-ocular pressure, as for instance, in 
glaucoma. 

The small depression on the surface of the disk 
is called the physiological excavation, in order to 
distinguish it from the pathological depression which 
is sometimes due to an abnormal intra-ocular pres- 
sure, as in glaucoma, or to atrophy of the optic nerve 
fibres/' 
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CHAPTER XXm. 

The Perimf.ter. 

CHE perimeter is an instrumeiit used to deter- 
mine the dimensions of the field of vision. 
The fichi of rislnn (visual field) is that 
portion of space containing all the points that are 
visible to the eye remaining fixed in one position. 
Emerson's perimeter (a tut of which is given) 
is one of the best and is thus described: 




"The arc is a seiiiiriirle of 12.7 C. M. (5 inches) 
radius, revolving on a hollow spindle, and is divided 
on its convex surface into eighteen equal parts, num- 
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^^^m^ .-Beini-< 



bered frdiu the center to the extremities. On eaeh 
arm of the art- is a perfurateJ slide, ao made that 
email pieces of paper can represent the objective 
point; in testlntjf the color zones colored paper can 
be iiRed, The art is supported by a quadrant, 
mounted ui)OU an adjustable upright set in ii firm 
brass base. The scale on which the angle of revolu- 
tion is measured is hxed to the quadrant, and a 
pointer attached to the revolving art indicates the 
meridian tested. The chin rest is double, the right 
for the left eye and riir rtrsa. The eye of the person 
tested should be 12.7 C. M. (5 inches) from the aper- 
ture and on a level with it." 

The method of examinatiou is as follows: Be- 
fore making the examination it is necessary to 
bandage or rover the eye that is uot being tested. 
The patient having placed his chin on the rest, he 
is directed to loolt at the fixation point which is sit- 
uated at the midle of the semi-circle. We will sup- 
pose the semi-circle to be in a horizontal position. 
The perforated slide to the right is -now moved 
slowly from the extremity towards the center of 
the semi-circle. At the instant the patient discerns 
the paper in the slide the point on the convex sur- 
face at wliich the slide stops is recorded on the peri- 
meter chart. 

In the same manner the slide to the left is moved 
toward the center and the point at which it is first 
discerned is recorded on the chart. 

We now revolve the semi-circle a few degrees 
(say* 30 degrees) and proceed as we did when the 
.-Bemi-circle was horizontal. 



i 
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In like manner we revolve the semi-circle the- 
same number of degrees each time and record the 
points at which the slide becomes visible. By con- 
necting tbe points thus recorded on the chart, the 
field of vision is found, 

Havinfi obtained the field of vision of this eye, 
we proceed in like manner to find the visual field 
of the other eye. 

Where a white paper is used in the slide, the 
field of vision is largest. Where the different colors- 
are used, the field decreases in size in the following 
order: blue, yellow, orange, red and green, green 
having the most limiteil field. 




On examining the accompanying (.harts, it is- 
seen that tlie field of vision is not circular but of an 
irresular shape, extending upward about 50 degreea, 
outward somewhat over 90 degrees, inward 45 de- 
grees, and downward 05 degrees. Owing to the pro* 
jection formed by the nose inward and the suprs- J 
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orbital marfiiii abovi'. the field of visinii inward ami 
upward is not as extensive as that of llu- tt-niporal 
aide. 

Tlie liliiid spilt is tilt? papilla whieb marlis the 
entrance of the optic nerve and is so called because 
it cannot appreciate visual inipresHions. 

Corresponding to the blind spot is a small island 
or Mcntnimi in the field uf vision situated 15 degrees 
to the outei" (temporal) side of the fixation point. 

The perimeter is of value in determining the 
size and position of a scotoma. 

A scotoma is posilhv when it is apparent to the 
patient as a dark area in the field of vision. 

Id a ticgalivc scotomti, objects simply disappear 
when within the limits of the scotoma. 

A central scotoma is one that occurs at the point 
of fixation and is due probably to a lesion of the optic 
nerve or macula. 

Annular .irotoma is one that surrounds the point 
of fixation and is circular. 

Scijfoina sriiitillaus appears as a luminous cloud 
or mist before the patient's eyes. When it has on 
irregular outline like that of the wall of a fort, the 
condition is known as Icichopsia. 

The condition in which one-half of the field of 
vision is absent is called hvm'mnopsia. 

Temporal hnniaiiop»ia is that condition in which 
the temporal halves of both visual fields are absent. 

Xaml hemianopsia is that condition in which 
the nasal halves of both visual fields are absent. 



366 TEXT- BOOK OV OPHTHALMOLOGV. 

Unmunoymous or cqnibtUra} hcmiatiopma is that 
condition iu wiilcli the temporal half of one visual 
field, and the nasal half of the other are wanting. 

Placido's Disc. 




Plarido'e disc is an instrument used to deter- 
mine in a short time whether astigniatism is present. 

It oonsistK of a disc about ten inches in diameter 
and has a central aperture which is used as a sight- 
hole for the observer. On the disc are concentric 
circles of a dark color, the background beinji white. 
The observer gazing through the sight-hole, holds 
the instrument about ten inches from the eye of the 
patient and sees the circles reflected on the cornea 
of the patient. If the circles are distorted, astig- 
matism is present. This is an exceedingly simple 
test and can be used by any physician. 
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OPHTllALMOMETllY. 



The Gphikniiiioiii'irr is an instrumfnt for deter- 
mining the amount of aBtigmatism by examination 
of images reflected from the surface of the cornea. 

The description of the intitruraent and the 
method of examination as given by Gertrudp A. 
Walker, M. D., of Philadelpliia, in her "Students' 
Aid in Ophthalmology," ia one of the best, and is 
as followB: "A telescope is supported by an up- 
right bar with a movable tripod baw. Within the 
telescope at the focus of the eye-piece are two fine 
cross hairs; the telescope is also furnished with a 




bi-refrigerant prism. To the large end of the tele- 
scope is attached a graduated arc, upon which are 
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two objects rallpil targets, or mires, one uf these (the 
left) being fixed, while the other is movable. Each 
target is a parallelogram in shape, but one is cut 
away in steps. (8ee Fig. 60.) At the outer sirie of 
each target is a Bmall poiuter. A much larger 
pointer is attached to the telescope at about its 
centy. 

The telescope passes through the center of 
a large graduated disc. Opposite the telescope 
is a rest for the patient's head, and a small shade 
which is used to cover the eye not under examina- 
tion. In testing, the oplithaluHuiieter should be so 




placed that a strong light falls upon the disc. The 
patient's head having been placed in position, the 
eye to be tested should look into the telescope. The 
observer now brings the patieut's eye into the field 
of the telescoiie and into focus by moving the tripod 





base of the instrument backwards and forwards. 
The targets and the disc are now reflected upon the 
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I pntient's coruea. Hecausi" of the prism in Ibe tele- 

I «cope, there ap[iear ti» tbp observer's eye four im- 

-ages of the targets. The outer ones are to be dis- 

regarded. The telescope should now be rotated so 

I AS to bring the long pointer to the zero mark on the 

I -disc. The left target is now brought into the center 

I of the field, so that the cross hairs seem to divide 

it into four equal parts. Then the seirond target is 

made to slide along the arc until its edge seems just 

to touch, but not to overlap that of the first one. 

<See Fig. 61.) 

The telescope should now be slowly rotated. If 
[ astigmatism be present, the target images will either 
I separate or overlap. (See Figs. 60. 62.) The point 
I of greatest 8e])aration or overlapping is found and the 
graduation upon the disc as indicated by the large 
[ pointer is noted. This expresses the direction of one 
I of the principal meridians of the <'ornea. The extent 
\ of theseparaliim oroverlapping indicates the amount 
of astigmatism, each step of the target image being 
k equivalent to one diopter. The extent of overlap- 
pingor separation is best found by noting the num- 
ber of graduations that are passed over when the 
target is moved along just far enough to bring the 
t edges of the two images together as at the begin- 
ning of the te.st. In case of overlapping, the small 
pointers indicate the meridian of greater curvature, 
I "While in case of separation they indicate the meri- 
fhdian of less curvature" 
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cers' CaUiBct Needle. 



H^ 



F lO u RE 7i— Payne'* Mcrygiuin Knife. 
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ABDUCENS OCULI (ab-du'-senz ok'-yu-li). The rectus oculi ex- 
ternus muscle ; also a nerve supplying the rectus oculi externus. 

ABERRATION, (ab-er-a'-shun ) OPTICAL. A scattering of the rays 
of light passing through a lens, so that they fail to unite at a 
focus. 

ABLATIO RETINA {ab4a'-she-o ret'ina), A detachment of the 
retina. 

ABLEPHARIA {ah-blef-ar'-e-ah). A total or partial absence of the 
eye-lids. 

ABLEPSIA (ah-biep'-se-ah). Want of sight; blindness. 

ABRASIO-CORNEA (ab-ra'-ze-o kor'-ne-ah), A shaving or scraping 
off of superficial opacities from the cornea. 

ABRIN (a'-brin). The active principle of jequerity. 

ABSUS {ab'-sus). A mixture composed of powdered cassia seeds 
and sugar, used in Egypt for the treatment of ophthalmia. 

ACCOMMODATION (ak-kofn-mo-da'-shun). The act by which the 
eye is adjusted for different distances. 
Positive a., is the adjustment of the eye for near points. 
Negative a., is the adjustment of the eye for distant points. 
Region of a., is the linear distance between the far -point and 

the near-point. 
Range of a., is the change in the refractive condition of the 

eye produced by the accommodation. 
Spasm of a., is a continuous spasmodic cramp or contraction of 
the ciliary muscle, producing increased convexity of the 
crystalline lens, and making the eye appear to have a higher 
refractive power than it really possesses. 

ACHLOROPSIA (ah-kiot-op'-se-ah). Green blindness. 

ACHNE (ak'-ne). A flake of mucus-like substance on the cornea. 

ACHROMATIC LENSES (ah - kro-mat'- ik tenses). Those con- 
structed of a combination of crown and flint glass, so arranged 
as to obviate chromatic aberration. 

ACHROMOTOPSIA [afi-kro-wat-op'-se-ah). Total color blindness. 

ACUS OPHTHALMIA {a'-kus of-that'-me-ah), A couching or oph- 
thalmic needle. 

ACYANOBLEPSIA (ah-si-an-o-btep'-se-ah). The inability to distin- 
guish blue. 

ADACRYA [ah-dak'-re-ah). A deficiency of the lachrymal secretion 
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ADDUCENS OCULl iad-du'-s,-nz ok'-yu-li). The reptos ocnlt 

iu tern us. 
ADENOPHTHALMIA Wd-i-n-off-thaV-me-ah). An inflanmiaUon of 

the nieibomian glauds. 
ADVANCEMENT {ad-vans' -meMt). Is an operation in which the 

lendon of a rectus muscle is brought forward to a new attach- 

AEGILOPS l,f-ji-lops). A fistulous ulcer under the inner angle of 

the eye. 
AFTER CATARACT {a/t'-er kaf-ar-akt). Portiona of the capenle^ 

and leiLi remaining after extraction. 
AGLIA iag'-le-ah). A whitish specie on the cornea. 
AKVANOPSIA {ah-ki-an-op-se-ah). Violet blindness. 
ALBUGO {al-bu'-go). A while opacity of the cornea. The same as- 

leuconin. 
ALLOCH ROM ASIA [al-o-kro-ma-ze'-ah). A difference or change in 

ALTERNATING SQUINT {awf-ter-nal-ing squint). The condi- 
tion obtaining when the two eyes squint alternately. 

AMAUROSIS {am-aw-ro'-sis). A loss of sight without perceptible 
ocular lesions. 

AMBLYOPIA [am-ble-o'-pe-ak). A dimness of sight; particniarty 
weak vision unaccompanied by organic changes in the eye, and 
not benefitted by glasses. 

AMETROMETER [ah-mel-roni'-et-er). An instrumeut for measur- 
ing ametropia. 

AMETROPIA {ah-mei-ro'-pe-ah). A condition of the eye in which 
the refracting powers of the media are not adjusted to the posi- 
tion of the retina. 

ANERYTHROPSIA [an-er-ith-fop'-se-ah). Red blindness. 

ANGLE-ALPHA {ang'-gel al'-fa.) The angle formed by the line of 
vision with the major axis of the corneal ellipse. 
Gamma a., the angle formed by the line of fixation with the axis 

Convergence, a. of, measured by the angle through which an eye 

turns when it abandons parallelism to fix a near object. 
iHcidence, a. of The angle made by an incident ray with the per- 
pendicular. 
Refractton. a. of The angle formed by the refracted ray with the 

perpendicular. 
Vtsion. a. of, is the angle between the two lines drawn from 
either extremity of an object to the eye. 
.ANIRIDIA ian-ir-id'-e-ah\. Absence of the iris. 
ANISOCORIA lan-is-o-ko--re-ah). luequalitv ofthe pupils. 
ANISOMETROPIA {an^is-o-me-lro-pe-ah). The state in which the 
refraction of the two eyes is unequal. 
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ANK\XOBLEPHARON {attg-kil-o-blef-ar-on\. A total or partial 
adhesion of Ihe borders of I lie Hds. 

ANNULAR MUSCLE OF MULLER {an'-u-Iar mm-/ of Mueller). 
A portion of the ciliary muscle. 

ANOPHTHALMOS {an-off-lhar «ius). Abwuce of the eye. 

ANOPSIA {an-op'-se-ah ). Delect oi" sight ; especially poor sight due 
to defectiveness of the eje. 

ANORTHOPIA {an-pr-tho'-pf-ati). A natural defect of sight iu 
wbich one is unable to rtelcrt a want of nyniinetry. 

ANTERIOR CHAMBER {an-le'-re-or cham'-ber). The space be- 
tween the posterior surface of tlie cornea and the anterior sur- 
face of the lens. 

ANTIMETROPIA \an-ie-metro'/>e-ahl That condition in which 
one eye is byperopic and the other is myopic. 

APHAKIA [ah'/a'-ke-ah). The condition of an eye without the 
crystalline lens, 

APLANATIC \ah-plan-tif-k). Unslfetled by spherical aberration. 

AQUEOUS HUMOR {a'-kwe-iis u'-mor). A colorless fluid in the an- 
terior and posterior chambers of the eye, 

AQUULA \ak-wu'lah). An aqueous or fatty tumor under the skin 
of the eye-lids. 

ARCUS SENILIS [ar'-kus se-ni-lis). A narrow gray line of degen- 
eration which runs around the cornea; due to deposition of col- 
loid material. 

ARGYRIA {ar-jir'-e-ah). A deposition of silveroxide in the tissues 
of the conjunctiva. 

ARTERY HYALOIDEA (ar'-fer-e hi -al-oitt -e-ah). The artery 
which nourishes the vitreous aiid lens in the fetus. It runs an- 
te ro- posteriorly through the vitreous humor. It disappears 
usually after birth but in some instances persists. 

ARTIFICIAL EVE [ar-lefish'-al i). An eye made of glass orcellu- 
loid. 

ARTIFICIAL PfPIL \ar-tc-fish'-al pu'-pil). The result of an opera- 
tion for ovetcoming the effect of adhesions or permanent con- 
traction of the iris. 

ASTHENOPIA ( as-then-o'-pe-ah). Rapiil tiring of the eies upon ex- 
ertion, manifested by a sense of pain in the eyes, headache, am- 

AccommoJativc a. Is due to fatigue of the ciliary muscle owing 
to excessive strain required by the presence of a refractive 
error, as hyperopia or astigmatism. 

Muscular a. Is clue to insufficiency or weakness of the muscles 
of the eve. 



Nervous a. Is dne to centra: 


causes, such a 


s hysteria. 


ASTIGMATISM \as-Ug--mat'tsti 


). A conditi 


n in which the re- 


fractive power of the eye van 


sin the differ 


nt meridians, so that 
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the tays which enter it along one meri<liBn are brought to a focus J 
sooner than Ihoae which enter it along another. This condition 
makes line!) running in all directions appear dilTerent. although 
they arealike. 

Simple a., ia that condition of the eyt- in which it is emmetropic 
in one fliameter and hvperopic or nijopic in the other me- | 
ridiaus. 
Compound a., is that condition of the tye in which there is hy- 
peropia or myopia in all meridians, hut more so in some thaa 

Mixed a., ii) that condition or the eye in which there is hypero- | 

pia in some meridians and mvopia in others. 
Regular a. is that Torm of astigmatism in which is found OIM ] 

meridian of greatest and one of least refraction, which two 1 

meridians usually lie at right angles to each other, which 

meridians are known as principal meridians. 
Irregular a. ia that form in which the unequal curvatures of the I 

cornea bear no constant relation to each other; thet«fo>« \ 

there are no principal meridians. 
Corneal a. is caused by irregularity of the curratuie of t 

Lcnlitutar a. ia caused by an irregularity of the curvature of thA ] 



T|. An 



for locating I 



An alkaloid of l>eUadonns i 



o-ikop-e). Tile i 



ASTIGMOMETER [as-lig-mont' 

and measuring astigmatism. 
ATROriNE or ATROPIN {al'-i 

used as a mydriatic. 
AUTOPHTHALMOSCOPY {aiv-loff-thal'-i 

the ophthalmoscope on one'a self. 
BASEDOW'S DISEASE ( Ba'sedoia's dis-rz' ). Exophthalniic goitre^ 

It is so called from Basedow, who described it in ViVi. 
BINOCULAR (Mn-ok'-ti-lar). With, or by means of both eyes, as 

binocular vision, 
"BLACK EYE" [black-i]. Ecrhymosis of the eye-lids. 
BLEAR EYE. A chronic inflammation of the eye lids. Margind 

blepharitis. 
BLENNOPHTHALMIA ybleu-off-lhat-me-ah). An inflammation of 

the mucous membrane ol the eye accompanied by a purulent or 

muco-p urn lent discharge. 
BLEPHARADENITIS (ble/'-ar-ad-cn-i-tis). An inflammation of 

the meibomian glands. 
BLEPHARITIS {blcf-ar-i'-tis). An inflammation of the eye-lids. 
BLEPHARITIS MARGINALIS Ihlff-ar-i-tismarj-in-al'-is). ( 

aradenilis; blepharitis ciliaris ) a chronic diffu! 

of the sebaceous glands along the margins of the lids. 
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BLEPHARO-ADENITIS {ble/'-ar-o-ad-en-i-tis). Same as bleph- 
aradenitis ; blepharitis marginalis. 

BLEPHARO- ADENOMA {blef-ar-o-ad-en-o-fnah). An adenoma 
of the margin of the lids. 

BLEPHAROCHROMIDROSIS {ble/'-ar-o-kro-fnid-ro'-sis). Pigmen- 
tation of the lids occuring in spots upon the skin. 

BLEPHARODOEMA {blef-ar-o-e-dif'mah). A watery swelling of 
the eye-lids. 

BLEPHARONCUS ( blef-ar-ong'-kus). A tumor on the eye-lid. 

BLEPHAROPHIMOSIS {blef'ar-O'fi-m&'Sis). A congeniul con- 
traction of the palpebral fissure. 

BIvEPHAROPHTHALMIA (bief-ar-off-thai'-me-ah). An inflamma- 
tion of the eye and the eye-lids. 

BLEPHAROPLASTY {blef-ar-o-plas-te). An operation for repair- 
ing any lesion of the lids by taking a flap from the contiguous 
parts. 

BIvEPHAROPLEGI A ( blcf-ar-o-ple'-jc-ah ). The falling down of the 
upper lid from paralysis. 

BLEPH AROPTOSIS ( blef-ar-op-to' -sis ). Ptosis ; a falling of the lid. 

BLEPHARORRHAPHY ( blef-ar-or* -afe ). The operation of stitch- 
ing together the upper and lower lids. 

BLEPHAROSPASM (ble/'-ar-o-spazm). A spasmodic contraction 
of the lids. 

BLEPHAROSTAT (ble/'-ar-o-stat). An eye speculum. 

BLEPHAROTOMY ( blef-ar-oi'-ome). Cutting of the orbicularis. 

BLIND SPOT ( blind spot). The papilla. The entrance of the optic 
nerve. 

" BLUE STONE " ( blue stone). The sulphate of copper. Formerly 
much used in the treatment of granular ophthalmia. 

BRACHYMETROPI A ( brak-e-me-tro'-pe-ah ). Same as myopia. 

BUPHTHALMIA {buf-thal'-mc-ah). A marked enlargement of the 
eye in all of its parts. It is a disease of childhood and is prob- 
ably glaucomatous. 

CALIGO {kal-i'-go). Dimness of sight, or blindness, sometimes 
coming on without apparent cause. 

CALIGO CORNEA {kali'-go kor'-ne-ah). Dimness of sight from 
opacity of the cornea. 

CALIGO HUMORl M (kal-i'-go u'-mor-um ). An obscurity of vision 
arising from a defect in the humors of the eye. 

CALIGO LKNTIS {kal-i'-go len'-tis). An opacity of the crystalline 
lens. The true cataract. 

CAMERA {kam'-er-ah). The anterior and posterior chambers of 

the eve. 
CANALICULIS (kan-al-ik'-u-lus). A canal for the passage of teara 

from the lachrymalis to the lachrymal sac. 
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CANAL OF CLOQUET [kan-al" of K'/o-ka). A channel for the hyn- 
loiri artery. 

CANAL OF SCHLEMM [kanaf e/ Schlemm). A venons space at 
the junction of the sclerotic and cornea. 

CANITIES i kan-ish'-e-ez). Decoloration of the lashes. 

CANTHOPLASTV lian'-lho-plas-U). The operation of transplapi- 
ing a portion of the the occular conjunctiva to the eslenial can- 
thus. Esteusion of the oantlius by any operation. 

CANTHOTOMV \kaH-lhol'-0-me]. The operation for enlarging the 
palpebral fissure, 

CANTHl'S {ian'-tJius). The angle forrned by the junction of the 

CAPSULE OF TENON [kap'-sul o/ Ttf-non). A delicate fibroua 
sheath envelopinR the eye-ball and forming the socket in which 



the globe t( 



^-olves 



CAPSULITIS i.kap-su-lt'-tis). Inflammstionof thecapsule(TenOR'st 

coveriuK the eye. 
CAPSULOTOME (iap'-su-/o-(om). An instrument for incising the 

capsule of the crystalline lens. 
CAPKULOTOMY (kafi-su-M'-o-rrry\. The operation of incising the 

capsule of the crystalline leiis as in operations for cataract. 
CARl'NCULA ( tarun-ku-lah ) lachrynialis. The small red body 

situated in the inner angle of the eye. 
CATACLEISIS itaf-ak-d'-sis). A morbid or spasmodic closing of 

the eye-lids 
CATAPHORIA {kal-a/-a'-re-ah). A tendingofllie visual line down- 

CATARACT [kal-ar-akl]. Obstructed vision caused by opacity of 

the crystalline leua or its capsule. 

Capsular c, an opacity upon the capsule of the lens. 

Leutieutar c, an opacity of the lens proper. 

Semie c, opacity of tlie lens due to age. 

Traumatic c, cataract due to injury. 
CATOPTRICS ikal-oP'-lriks). That branch of optics which treats 

of the reflection of light. 
CATOPTRIC TEST [kal-op-lrik test). A test which depends upon 

the three images seen upon the healthy eye from a light held be- 

CENTERING OF LENSES {seii'-ter-ing of Unz'-es). The adjnst- 

ing of lenses so that the optical centre of the glass is exactly in 

front of the pupil. 
CENTRAD [sen'-lrad). A priSim which will produce a deviation 

equal to one- hundredth of a radian. 
CENTRA DIAPHANES {sea'-trah di'-af-anes). Cataract caused by 

obscurity of the central portion of the lens, 
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CENTRE OF CURVATURE (sen'-ter of ker'-vat-ur). That point 
through which rays pass without being reflected. 

CENTRE OF ROTATION (sen'-ier of ro-ta'-shun). The point 
about which the eye revolves. 

CERATOME. A knife for dividing the cornea, 

CERATOMY. Cutting of the cornea. 

CHALAZION {kal-a-ze'-on ). A tumor of the lids formed by disten- 
tion of one of the meibomian glands. 

CHEMOSIS (ke-mo'-sis). Swelling and oedema of the ocular con- 
junctiva. 

CHOKED DISK. A swelled or oedematous condition of the optic disk 
occurring as a result of increased intra-cranial pressure. 

CHORIO-CAPILLARIS {ko-rco-kap-il-a'-ris). The inner of the 
three vascular layers of the choroid, consisting of a network of 
capillary vessels. 

CHOROID ( ko'-roid). The posterior segment of the uvea, or middle 
tunic of the eye. 

CHOROIDITIS ko-roid-i'-iis). Inflammation of the choroid. 

CHOROIDO-IRITIS [ko-roid'-o-i-ri'-iis). An inflammation of the 
choroid and iris. 

CHOROIDO-RETINITIS {ko-roidt-a-rei-in-i'-tis). An inflammation 
of the choroid and retina. 

CHROMATISM {kro'-mat-izm). The prismatic aberation of the 
rays of light. 

CHROMATOGENOUS (kro-inat-of-en-us). Generating color or 
pigment. 

CHROMATOLOGY (kro-mat-ol'-o-ji). The science of colors. 

CHROMATOPSY ( kro'-mai-op-se ). Colored vision. 

CHROMATROPE {kro'-mah-trop). An instrument for exhibiting 
a variety of colors, producing, by a rapid revolving motion, beau<* 
tiful pictures. 

CILIA (sU'-r-ah). The eye-lashes. 

CILIARY BODY ( sii'-c-a-re body ). The mid portion of the uvea or 
pigmentary tunic of the eye; composed of the ciliary muscle 
and the ciliary processes. 

CILIARY MUSCLE. The circular muscle of accommodation of the 
eve. 

CILIARY NERVES. Lon^, branches of the nasal which supply the 
ciliary muscle. 

Short, nerves from the ciliary ganglion which supply the ciliary 
body. 

CILIARY NEURALGIA. Irritation of the ciliary nerves character- 
ized by pain in and around the eye, over the brow, and down the 
side of the face. 

CILIARY RK(tION. Of or pertaining to the ciliary body; that por- 
tion of the globe which is concerned in acconimo<lation. 
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CILLOSIS {sii'O'-sisi. Spasmodic trenihling or agitadoa of the 

CIRCLE OF DIFFUSION. The image of the letina formed l.v a 

near object nheu the eye is Hiijusleil for distance. 
CIRCULUS ARTERIOSUS IRIDIS, An artery which encircles the 

CIRCUMAGENTES [nr-tum-aj'-in-Uz). The oblique muscles of 

CIRCL'M-CORNEAl. ZONE. A pink zone of vesaels around the 

CIRCrM- LENTAL SPACE. The apace hetween the equator of the 

lens and the ciliary processes. 
CIRSOPHTHALMIA [sir-soff-lhal'-tHe-ah). A varicose condition of 

CLAIRVOYANCE \tlar-voy-anz). Literally, " clear-sightedness,"' or 

COCAINE {io-iaA'-ia or io'-Z^an). An alkaloid obtained from the 

leaves of the Erj-t!iroxj Ion cpca. 
COLLYRIirM Ual-ir--i:i,m). An eye-wash; , 

tion, usually a lotion for the eyes. 
COLOBOMA ii-ol-o-bo'-mah). A gap or fissure 

in any part of the eye or the eye-lid. 
COLOR. The impression wliich the light reflected from the surface 

of bodies makes on the organs of vision. 
COLOR-BLINDNESS. The inability to recognire colors correctly. 
COLOR SENSE. The power which the retina has of perceiving 

COMMOTIO RETINA [kom-o'-sh^-o relina). Oedema of the r«tina. 

GONCAVO - CONVEX. Having one face concave, the other convex. 

CONCOMITANT SQUINT. A form of squinl in which one eye. al- 
though deviated, moves in conjunction wilh the other, so that 
the amount of deflection remains the same in all parts of the field 
of vision. 

CONICAL CORNEA (keratoconus). A condition of the cornea in 
which it bulges forward in the form of a cone. 

CONJUGATE FOCrS. Any other focus l>esides the principal focus. 

CONJUGATE PARALYSIS. Loss of power of motion of the two. 



;uied applica- 



y congenitaL 



mem Urane lining 
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CONJUNCTIVA [kon-junk-li-vaht. The 

the eye-lids and eye-hall, 
CONJUNCTIVITIS [.kon-iunk-tiv-i'-lis). An inflammation of the 

conjunctiva. 
CONUS [konus). Tie wedged shaped posterior staphyloma found 

in the fundus of the eye in myopia. Also called the myopic 
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CONVERGENCE. The act of converging or of being directed to- 
ward a common point. In vision, the direction of the lines of 
fixation so that both fall upon the point fixed. 

CONVERGENT STRABISMUS. The turning in of the eye-ball. 

COPIOPIA Kkop-e-o'-pe-ah). Fatigue or weariness of vision. 

COQUILLES (ko'-kil) (Fr.) Shelled shaped glasses. 

CORE. The pupil. 

CORECLEISIS or COROCLISIS (ko-ro-k/i'-sis). Obliteration of 

the pupil. 
CORECTOMY {kor-ek'-to-me). The operation for artificial pupil 

by cutting away part of the iris. 
CORECTOPIA [kor-ek'to'-pe-ah). An eccentric position of the 

pupil. 
COREDIALYSIS (kor-e-di-al'-is-is). A separation of the iris from 

its attachment. 
CORELYSIS (kor-el'-iS'is). The opei%tion of breaking adhesions 

between the iris and lens. 
COREMORPHOSIS {kor-e-mor'-fo-sis). The operation of making 

an artificial pupil. 
CORENCLEISIS [kor-en-klV-sis). An operation for artificial pupil. 
COREOMETER (kore-om'-ei-er). An apparatus for measuring the 

width of the pupil. 
COREONCION ( kor-e-on'-se-on). A kind of hook for the operation 

of artificial pupil. 
COREPLASTY {kor-e'-pias-ie). Operations in general for artificial 

pupil. 
CORNEA {kor'-ne-ah). The transparent convexo-conave substance 

forming the anterior part of the eye-ball. 
CORNEAL ASTIGMATISM. That condition in which the radii of 

curvature of the cornea are not equal. 
CORNEAL LOUPE. A strong, mounted lens, for examination of 

the cornea by oblique illumination. 
CORNEAL OPACITY. The scar remaining after a lesion of the 

cornea. 
CORNEAL kEFLEX. Illumination of the cornea for the purpose 

of determining the presence of ametropia. 
CORNEAL ULCER. An ulcer on the surface or in the substance of 

the cornea. 
CORNEITIS ( kor-nC'V -tis ). Inflammation of the cornea. 
CORPUS VITRIUM. The vitreous body. 

CORRUGATOR SUPERCILIL The muscle that wrinkles the brow. 
CORTEX OF LENS. The outer part or shell of lens. 
CORTICAL CATARACT. Opacity of the cortical layers of the lens. 
COUCHING {kowch'-ing). An old operation for cataract consist- 
ing in depressing the lens into the bottom of the vitreous. 
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CROSSED DIPLOPIA. A teiidinBof the 

thus projectiug the line of the vision 

eye. 
CROUPOUS OPHTHAL,MIA. Meinbrauoiis exudation aud soft. 

painless swelling of the conjuucliva. 
CRUSTa LACTEA. a moist eezema of the lids of chilcireti. 
CRYPT -OPHTHALMUS. Absence of both eye-liil and conjnnc- 

CRYSTALLINE LENS. A transparent, double convex leus, situ- 
ated in the fore part of the vitreous linmot of the eye. 

CUL-DE-SAC (ia/'-de-sai-). The fold of transition between theocu- 
lar and palpebral conjunctiva. 

CUP. A depression of the optic disk in glaucoma. 

CYCLITIS isik-li'-tis). Inflammation of the ciliary body. 

CYCLOPIA I si-klo'-pf-ah). Fusion of the two orbits in the middle 
of tlie face, 

CYCLOPLKGIA i.si-kh-ple'-Je-ah). Paralysis of the ciliary muscle 

CYCLOTOMY (sik-loi'-o-me). Division of the ciliary muscle; an 
operation for glaucoma. 

CYUNDERICAL LENS. A lens made from the segment of a 
cylinder. " 

CYSTICERCUS isis-te-ser'-irtts). A tailed worm, of the genus en- 
tozoa. sometimes found in the vitreous. 

DACRYADENALGIA [dak-re-ad-en-af-je-ah). Pain in the ladi- 
ryinsl gland. 

DACRVADENITIS idat-re-ad-cn-i'-tis). Inflammation of the lach- 
rymal gland. 

DACRYOCYST {dak'-re-o-sUt). The lachrymal sac. 

DACRYOCYSTALGIA {dak-reo-sis-tae-je-ah). Pain in the lachry- 

DACRYOCYSTITIS {dak-re-O-sis-ii'-tis). Inflammation of the laeh- 

DACRYO-CYSTO-BLENNORRHCEA. A discharge of mucus from 

the lachrymal sac. 
DACRYO-CYSTO-PYORRHCEA. A discharge of pus from tbe 

lachrymal sac. 

DACRYOLITE {dak'-rf-o-lit). A calcarious concretion in the lach- 
rymal passage. 

DACRYOMA [dak'-re-o-tnak). An obstruction in the puucta lach- 
rynialis. causing an overflow of tears. 

DACRYOPEUS {dai-re-o'-fie-us}. Causing tears. 

DACRYOPS [dak'-re-ops). A cyst filled with clear liquid, due to 
the distention of one o( the ducts of tlie lachrymal gland 

DACRYORRHfEA [dak-rc-or-e'-ah). A morbid flow of tears. 

DACRYOSOLEN [dai-re o-so'-len). The lychrynial canal or dticfc 
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DACRVOSOLENITIS {dak-re-o-so-len-i'-lis). Iiiflj 

lachrvnial duct 
DALTONISM idal'-lon-vim). C 
DANGER ZONE. The ciliary i« 

the ciliary body. 
DARK ROOM. A room darkened for the purpose of e 

of eyes hy artilicial illumiuation. 
DASYMA, Roughness on the internal surface of the eye-lid. 
DATL'RINE [da leu-'renH). An alkaloid derived from the datura 

stramonium , which causes dilatation of the pupiL 
DECENTERED LENSES. Lenses in which the optical centre is 

not before the pupil. 
DENDRIFORM [dend-ri-/orm) ULCERS. Dendriform keratitis; a. 

kind of ulcer of the cornea, which has branch-like ramifications. 
DEPLUMATION ( dep' lu-mashun ) , A term applied to a disease of 

the eye-lidst, in which the eye-lashes fall off. 
DEPRESSIO CATARACT.^ Kde-prcsh-e-ok kat-a-rak' li). Artificial 

luxation of the lens The oldest operation for cataract. 
DEPRIMENS OCULI {de-pri'meits ok'u-li). k name given to the 

rectus inferior, from the action of this muscle in drawing down 

the eye-hall. 
DESCEMETITIS {dei'e-tne-ti'lis). Inflammation of the membrane 

of Deacemet, 
DESCEMETOCELE {de^e-me'to-SKfl). A watery tumor of Desce- 

met's membrane. 
DESCEMET'S (des-e-mays) MEMBRANE. The structureless, trans- 
parent membrane lining the posterior surface of the cornea. 
DIABETIC {di-a-befik) CATARACT. Cataract due to diabetes 

mellitus. 
DILATOR PUPILL.B [di-layiur peWpU-i). The radiating fibres 

of the iris. 
DIOPTOMETRV (di-op-lom'e-lry). The determination of the re- 
fraction and accommodation of the eye. 
DIOPTRE {di-op-iur). The unit used in measuring glasses and the 

refractive stales of the eye. 
DIOPTRIC (di-ap-trit) APPARATUS OF THE EYE. The cor- 
nea, aqueous humor, crystalline lens, and vitreous humor. 
DIPHTHERITIC OPHTHALMIA {dif-lhur-ifik a/- 1 hat me -ah). 

A conjunctivitis produced by diphtheria. It is characterized by 

B hard, painful swelling of the lids, a scanty sero - purulent or 

saneous discharge, etc. 
DIPHTHERITIC PARALYSIS. A paralysis of accommodation 

sometimes following diphtheria. 
DIPLOPIA (di-plah-pec-ah). Double vision. The condition m 

which au object seen appears double. 
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DIRKCT IMAGIj. The image as seen witb ihe ophthilnioscope by 
the Uirccl method. 

DISC mist) OPTIC. The enlrabce of the uplic nerve. 

DISCISSION (dis-SKh'uH). The iieedle operation for cataract 

DISPERSING LENS. A concave lens. 

DISSEMINATED CHOROIDITIS. Au iufiammalion of the choroid 
in which the exudate is scattered generally over the fundus. 

DISTICHIASIS [dis-ti/i-e-a'-sisy A condition in which lliere arc 
two rows of cilia, one or both of which are turned iuward to- 
ward llie eye-liall, 

DIVERGENCE. An outward deviation of the visual lines. The 
amount, normal or abnormal, which the eyes can roll ontward 
from the position of fixatiun. 

DIVERGENT SQUINT. Strabismus in which the eye turns out 

DOLICHOCHPHALV I doVi-ko-scf-aly). A protninence of the bones 
of the face and orbit 

DUBOISIA {di-n'-hoyshe-ah). The active principle of the duboisia 
myoporoides. 

DUCTl'S LACHRYMALIS [dukfiis lak'ri-malUis). The duct 
leading troin the lachrymal sac to the nasal fossa. 

DYNAMIC (rfi-namV*) REFRACTION. The act of accominodaliou. 

DYSCHROMATOPSIA {dis-kroJi'fMa-top'ste-ah). Difficulty in dis- 
tinguishing colors. 

DYSCORI.A {dis-ko'rc-ak). Non-circular form of the pupil. 

DYSLEXIA. Hysterica] asthenopia. 

DYSOPSIA [dis-op-se-ah). Painful vision, 

DYSOPSIA LATERALIS. An affection in which an object can only 
be seen when seen obliquely. 

ECARTEURS {a-kar'-tuze). An instrument for separating the lids- 

ECHINOPHTHALMIA {e-kin-o/lhal'-nie-ah]. A form of ophthal- 
mia in which the lashes project like the quills on a hedgehog. 

ECTOPIA {rb-loh'pe-ah) OF LENS. A term applied to any case 
where the lens Is out of its place. A dislocation of the lens, 
either congenital or traumatic. 

ECTROPION (ck-lyoh'-pc-ari). A turning out or eversion of the 
eye-lids. Same as Ectropintn. 

EGYPTIAN OPHTHALMIA. An acnte form of ophthalmia, at- 
tended with a purulent secretion. Also called Military Oph- 
thalmia. 

EMMETROPE. Is one. whose eyes, when their accommodation is 
relaxed, are accurately adjusted for parallel rays. 

EMMETROPIA ietn'-c-troh'-pe-ah). The condition of the eye tn 
which parallel rays will focus upon the retina without aco 
modatioll. 

ENCANTHIS. A small red excrescence on the carunculalachrymatiB ] 
and the semilunar fold of the conjunctiva. 
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ENCANTHIS BENIGNA. Benign new growths of the caruncle. 

ENCANTHIS MALIGNA, Malignant new growths of the caruncle. 

ENOPHTHALMIJS (en'-of-thafmus',. A condition in which the 
eye is unusually deep in its socket. A retraction of the eye- 
ball. 

ENTROPION [en-Croh'-pi-uit). That coudition in which the eye- 
lash and eyelid are turned in towards the eye. Same as Bn- 

ENUCLEATION \e-neiu--kle-a-shuv). 
EPHIDROSIS (ef-e-droh-sis). An exi 

oriferous glands of the upper lid. 
EPICANTHUS {ep'-t-kan'thus). A ct 

skin projects over and hides the iui 
EPILATION {ep'e-lay'Shun). The renioviug of the cilia by plucking 

ing Ihem out by the roots. 
EPIPHORA (e-fii/'-ur-ak} A coudition in which the tears run 

over the lids instead of through the natural passage, due usually 

to stricture of the lachrymal passage. 
EPISCLERITIS iskU-ry-iis. stie-re'-lis). An inflammation of the 

ocular sub-conjunctival connective tissue. 
ERROR OF REFRACTION Any deviation in tbe normal refrac- 
tion of the eye. Ametropic. 
ERYTHROPSIA [er--e-lhrop--see-<ih). Red vision. 
E5ERINE [es'-ur-rea). An alkaloid obtained from tbe calabar-bean. 

used aa a myotic 
^SOPHORIA (es--oh-/oh'-re-ak). A tendency of the visual lines in- 
ward; an excessive convergence of the internal recti, owing to 

insufficiency of the extern!. 
ESOTROPIA (e^-oh-iroh'-pe-ah). A manifest turning inward of the 

eyes; an inward or convergent squinL 
EVISCERATION [e-vis'-ur-a-shunt. The operation of removing 

tbe contents of liie globe, the sclerotic being retained. 
EXCLUSION or PUPIL. Tbe condition caused by the iris being 

bound down to the capsule of the lens. 
EXENTERATION (cks-en'-lar-a-shun) The same as Evisceration, 
EXOPHORIA Uk^-o-foh'-re-aH\. A tendency of the eyes to deviate 

outward, so that they diverge from the point of fixation. Also 

termed insufficiency of the interni. 
EXOPHTHALMIC {pf-(httV-mik). Pertaining to exopbthalmus; as 

exophthalmic goitre, 
EXOPHTHALMIC GOITRE (goy'-fur). A disease, one of the sym. 

toms of which is protusion of tbe eve-balls. 
EXOPHTHALMOMETER lmom--f-i/r). An instrument for meas- 
uring the degree of exophthalmus, 
BXaPHTH.-^LMOS (o/-lhal--mos). A condition in which the eye 

protudes abnormalh- from the socket, no matter what the cause. 
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EXTERNAL RECTUS. The muscle that turiis the eye-ball out 

EXTRINSIC MUSCLES. The muscles outside the globe. 

EVE. The organ of vision. 

EYEBROW. The folil of skin, lined with hairs, situated a 

upper margin of the orbit. 
EYEL.\SH. The delicate hairs projecting from the edges of t 

EYELID. The projecting folds from above and below which coverfl 

EYE-SI'ECULUM. An instrument for keeping the lids apart dul»-l 

ing an operation. 
EYE WATER. A medicated eye wash. 
FALSE IMAGE. The image formed by the squinting eye. 
FAR -POINT. The farthest point at which, with foil relaxation off 

accommodation, objects can be seen distinctly. 
FAR SIGHTEDNESS. A defect of vision, by which objects can 

be seen perfectly, owing to the visual axis being too short, a 

the hardening of the crystalline lens consequent to age. 
FIBRES OF MULLER {muel-lery Fibres of connective tissual 

which run perpendicularly through the retina. 
FIELD OF VISION (VISUAL FIELD). The portion of space.^ 

containing all the points that are visible to the eye, 

fixed in one position. 
FIFTH NERVE (THE TRIGEMINUS). The nerve supplyingrj 

sensation to the face and mobility to the muscles of maslicai- T 

tiou. Tlie ophthalmic nerve is derived from this. 
PILARI.\ [fy-lay're-ah). A thread like parasitic worm which i 

fests the cornea of the eye, particularly that of the horse. 
FIXATION FORCEPS. Small forceps for steadying the pye UbJ 

operations. 
FLOCCl VOLITANTES i^o/tsi vof- i-tan'tez). The imogini 

objects floating before the eyes in cases of depraved dgllL 

See Muscae Volitantes. 
FLUORESCEIN {^eiu'o-res'e-tn). A coal-tar derivative wfaidfj 

colors green those portions of the cornea which have been de- 
prived of epithelium. 
FOCAL ILLUMINATION. Examination of the eye with ligtetj 

focused upon it by a strong lens, 
FOCAL INTERVAL. The interval between the focus of the mer 

ian of greatest curvature snd the focus of the meridian of It 

curvature of an irregular refracting surface. 
FOCUS, The point at which rays meet after passing ttarougb | 

FOLD, SEMILUNAR. A creacentric fold of the conjunctiva at 
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r open spaces of the 



FOLLICULAR [fo-lify 
juucLivilis charuc 

t)NTANA'S {/on-lah'nah) SPACES. ' 
meshwork of the ligBmentum pectinatum. 
" FORAMEN {/o-rayme'D SUPRA-ORBITAL. The supra-orbital 
hole or notch foi the passage of the superciliary artery, vein 

FOREIGN BODY. Any foreign subalajice within the lids or within 
Ihe globe. 
[ FORNIX. The conjunctival cul-de-sac. 

FOSSA LACHRYMALIS. A depression in the frontal bone for the 
reception of the lachrymal gland. 

FOSSA PATELLARIS [pa'tcl-fa'tis). The depression in the front 
part of the vitreous for the lens. 

FOVEA [foh've-ah ) CENTRALIS. A small depression in the mac- 
ula lutea. 

FRANKLIN GLASSES. Same as bifocals. 

FULMINATING GLAUCOMA. The most malignant type of glau- 

FUNDUS OCULI. The back part of the eyeball or the portion cov- 
ered by the retina. 

FUSION POWER. The power of tbe ocular muscles to make the 
two images fuse. 

GERONTOXON {jer'-on-toks'-c 
people in the cornea, near 
Called arena senilis. It is d 

GLASSES. Lenses made of gh 

GLAUCOMA {.£law-ko'-mah\. An increase of iotra-ocular pres- 
sure, producing hardness of the eye-ball, and rapidly failing 
vision, due to injury of the retina inflicted by pressure upon it. 

GLAUCOMATOUS {glaw-ko' -ma-lus\ RING. The yellowish halo 
seen around the excavated nerve head in glaucoma. 

GLIOMA (glyoh' -mah) RETINAE. A round cell sarcoma of the 
retina, occurring in yotjng people. 

GLOBE. The eyeball. 

GOGGLES. Colored glasses with wire or silk sides to protect the 

GONORRHCEAL {gof-ur-e'-a!) OPHTHALMIA. An acute puru- 
lent ophthalmia caused by an infection from a gonorrbceal dis- 
charge. 

GONORRHtEAL IRITIS. A' plastic iritis, said by some, to be due 



A whitish ring occuring in oli^ 
id concentric with its margin. 
a a deposition of colloid material. 
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GRAVES DISEASE. A disease which is charaeterizei) by an 

iiormal protuberance of the eyeballs, 
GREEN. The fourth color in the spectnifu. 
GYMNASTIC PRISMS. Prisms placed before the eyes for the 

pose of stren^hening the muscles of the eyes by 
HAEMALOPIA {/le'-tnul-o'-pe-ah). A disease of the eye 

ever^' object appears of a blood color. 
HAEMOPHTHALMIA {he^-mof-thaV-mc-ah). An effusion of bli 

into the eye. 
HAEMOPHTHALMUS. Same as haem ophthalmia. 
HALO VISION. A condition in which a light or co<ored ring 

pears to encircle anything, especially a flame. 
HARD CATARACT. A cataract haying a hard nacleuB. 
HARLAN'S TEST. A teat to detect malingerers. 
HASNER"S VALVE. A fold in the nasal duct at its lower orifii 
HEBETUDO VISUS. Asthenopia. 
HELOSIS. The eversion or turning out of the lids; also applied to 

convulsions of the muscles of the eye. 
HEMERALOPIA l^hem'-ur-a-loh'- pe-a/i). A defect of vision by 

which objects are seen only in broad daylight; day-sight ; night' 

bliudness. It is also applied to a disorder of vision in which 

objects cannot be seen well, or without pain, by daylight. 
HEMIACHROMATOPSIA [a-iroi'-ma-iof-se-ah ). ObUteration of 

the color sense in one-half of the visual field. 
HEMIANOPSIA (hftni'-aH-cp'-se-ah). Obscuration of one-half of 

the visual field. 
HEMIOPALGIA KkemV-o-p<tf-ge-ah\. Hemicrauic pain of the eye. 
HEMIOPIA {o/i--pe-ah) OR HEMIOPSIS. Disordered vision in 

which a patient sees only the half of an objec 
HEN - BLINDNESS. Inability to see except by daylight ; so termed 

because hens are said to he subject to it. 
HENLE'S ihtm'-lec-:) GLANDS, Tubular glands in the conjani 
HERPES lliHr--peez) CORNEAE. A vesicular eruption oo 



HETERONYMOUS {fief-Hr-on-i-mus) DIPLOPIA. Sameascrossed 

diplopia. In which the image of the left eye is on the right side, 

in which case the visual axes are divergent. 
HETEROPHORH {/o'-re-aA). A condition in which one of 

visual axes tends to deviate from the point of fixation. 
HETEROPHTHALMUS. The condition in which the color of 

iris is different from the other. 
HIPPl'S. A pathological condition which consists in a conatant. 

rapid change in the diameter of the pupil. 
HOLMGRENS TESTS. A set of colored skeins for the 

of color blindness. 
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HOMATROPINE {hoh-mafro-peen). An alkaloid derived from 
atropine and used as a mydriatic. 

HOMER'S MUSCLE. Fibres of the ligamentum canthi internum 
which are inserted in the inner wall of the orbit. 

HOMOCENTRIC (hoh' mo-sen' irik) RAYS. Rays which all either 
intersect at the same point or are parallel (i. e.» intersect at 
infinity). 

HOMONYMOUS DIPLOPIA {hoh-mon'i-mus di-ploh' pe-ah) A de- 
viation of the axis of vision inward, thus projecting the image 
outward. 

HORDEOLUM {hawr-dee'O'lum). A small furuncle in the margin 
of the lid. 

HORIZONTAL MERIDIAN. A line drawn around the globe of the 
eye at right angles to the vertical diameter. 

HORN OF THE EYELID. A cutaneous growth on the eyelid. 

HOROPTER {ho-rop'tur). A line or surface in the field of vision^ 
of such a shape that each point of it throws images upon corre- 
sponding points of the retinae of the two eyes, and is hence seen 
as one point by both. It varies in character with the position of 
the eyes. 

HYALITIS (hy'tt'ly'tis). Inflammation of the vitreous humor. 

HYALODECRYSIS {hya-/o-dck'rih-sis). Escape of part of the 
vitreous humor of the eye. 

HYALODEOMALACIA {hya-lo'de-o-may-laysih-ah). Softening of 

the vitreous. 
HYALOID ARTERY. An artery that traverses the vitreous antero- 

posteriorly in foetal life. 

HYALOIDITIS [dey'tis or dee'iis). Inflammation of the hyaloid 

membrane. 
HYALOID MEMBRANE. The extremely delicate membrane which 

contains the vitreous humor. 
HYDROPHTHALMUS (hy-dro/'thal'mus). An enlargement of the 

eve in all directions. 
HYOSCINE {hy'o-seen). An alkaloid derived from Hyoscyamu» 

Niger. 
HYOSCYAMINE (hy'o-sy'a-mcen). An alkaloid derived from Hyo- 

scyamus Niger; more soluble than Hyoscine; used as a mydriatic. 
HYPyKMIA {hip-e'fne-ah). A collection of blood in the anterior 

chamber. 
HYPERBOLIC LENSES. Lenses for correcting the error of con- 
ical cornea. 
HYPERESOPHORIA [es'oh-/oh'rce-ah). A tendency of the visual 

lines upward and inward. 
HYPEREXOPHORIA {ek'soh-foh'rce-ah). A tending of the visual 

lines upward and outward. 
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HYPERMETROPIA. Thi 

accomtnodalii 

hind Ihe reiii 
HYPEROPIA {hypur-oA'pee-nh). The same as hypertnetropia. 
HYPEROPES [hy' pur-ope]. Those persons who are affected 

hyperopia. 
HYPEROPSIA ( hy pur-op' se-ah ). Extremely ai 
HYPERPHORIA \foh-re-ali). A lending of o 

direction above ils fellow. 
HYPERTONIA {loh'ne-ah). Excessive intraocular tension of t 

globe. 
HVPOCHYMA (ky-pofe-mah). An old n 
HVPOOALA Ihyp'og-a-lah). The effusion of a milk-like flnid ii 

Ihe chambers of the eye. 
HYPOMETROPIA {hypo-mc-tro'pe-ali). A scieutific name for the 

condition usually knowr 
HYPOPYON [k^-poh-pe-un] 

chamber. 

HYPOSPH.\GMA {hypos-fag'mah). Subconjunctival hemorrhage. rf 
HYPOTONIA Klah'ne-ah\. Diminished tension of the Rlobe. 
HYSTERICAL ASTHENOPIA. Weakness of vision often o< 

ring in hysterica! patients. 
ICE-BLINDNESS. A disease of the eyes caused by the brilliant^ 

reflection of the sun from the 
IDIOPATHIC \iif(f-oh-paih-ik) IRITIS. A fonn of iritis in wbicbf 

no local injury or constitational disease can be accredited li 

origiii, 
IDIOPATHIC RETINITIS. Retinitis occurring without knmra J 

ILLACRVMATIO {il-lak'-re -ma'-she-o). Excessive iuvalnntB 

ILLAQL'EATION [il-lak-a'e-a'shun). An old operation for chmng-J 

ing the position of an eye-lash by encircling its base in a Ic 

made by a thread passed through the Lissnes. 
lUAGB. The spectrum or pielnre of an object formed by the !»■ J 

flection or refraction of ra\s of light from its various point& 
INCARCERATION [in-kakr-siir-a-shiin) OV TUV. IRIS. A coii*f 

dition in which a portion of the iris becomes adherent to & c 

INCIDENT RAY. The name given to a ray of light before its p 

sage into tile second medium. 
INCIPIENT [in-stp'-e-rnl) CATARACT. The first stage of cataract,! 
INDEX OF REFRACTION. The refractive power of ai 

compared with that of water. 
INFERIOR OBLIQUE iob-Hie', ob-lefi') MUSCLE. The o 

muscle that rotates the cornea upward and outward. 
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INFERIOR RECTUS MUSCLE. The ocular muscle that routes 
the globe downward. 

INSUFFICIENCY OF THE OCULAR MUSCLES. Weakness of 
the muscles of one or both eyes, causing inability to move the 
globe so as to secure binocular vision. 

INTERMITTENT STRABISMUS {stra-biz-mus). Strabismus which 
appears and disappears suddenly. 

INTERNAL RECTI'S MUSCLE. An ocular muscle, the function 
of which is to rotate the globe inward. 

INTERPALPEBRAL SPOT. The triangular yellowish patch bord- 
ering the cornea on either side in old people; due to hyper- 
trophy and colloid infiltration of the conjunctiva as a result of 
irritation arising from dust, etc. Same as pinguecula. 

INTERPUPILLARY DISTANCE. The distance between the centres 
of the pupils. 

INTERSTITIAL KERATITIS {ker'-a'ty-tis, tee'-tis), A diffuse in- 
flammatiou of the whole thickness of the cornea. 

INTRA - OCULAR TENSION. A term used to designate the degree 
of pressure of the fluids of the eye. 

IRALGIA {i-ral'-frih-ah). Pain of the iris. 

IRIANKISTRIUM {ir-ih-an-kis' -trih-um) or IRIANKISTRON. A 
hook-shaped instrument used in the operation for artificial pupil 
by separation. 

IRIDAEMIA (ir'ih'de''me'ah). Hemorrhage from the iris. 

IRIDALGIA {ir-iJ-al'-jah). Pain of the iris. Iralgia. 

IRIDAUXKSIS (ir'-i-doh'C'-sis). Thickening or growth of the iris 
by the exudation of fibrin into its substance. 

IRIDECTOMUS {ir'-i-dek'-io-mus), A kind of knife used for iri- 
dectomy. 

IRIDECTOMY (ir'^-dek'-fo-vtee). The operation of removing or 
cutting out a portion of the iris. 

IRIDECTROPIUM. Eversion of a portion of the iris. 

IRIDENTROPIUM. Inversion of a portion of the iris. 

IRIDENCLKISIS. An operation for displacing the pupil from its 
natural position, effected bv drawing the iris into a wound made 
near the periphery of the cornea and causing it to become ad- 
herent there. 

IRIDEREMI.-^ (I'c-ree'-mce-ah). Defect or imperfect condition of 
the iris. 

IRIDKS. Plural of iris. 

IRIDESCENT VISION. The condition in which variously hued 
borders surround artificial lights. 

IRIDESIS (i-rid'e-sis). Strangulation of a part of the iris to form 
an artificial pupil. 

IRIDO- AVULSION {.ir'-i-doh-a-vul'-shun). A term applied to the 
total removal of the iris by tearing it away from its periphery. 
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IRIDOCELE {seel). Hemia of the iris. 

IRIDO-CHOROIDTTIS {koh'-ree-oy-dy'-lis, ilee'-lis). Inflammatioii 
of the iria ami ohoroicl coat of the eye. 

IRIDOCINESIS [ir'-i-doh-sih-Hi^-sU]. The movement of the iris, 
its coti traction and enpansion. 

IRIDOCYCLITIS [if-i-doh-si-kli'-tu). Inflammatiou of the iria 
and ciliary body. 

IRIDODIALVSIS {ir'-i-doh-di-af-i'Sis). The operation for artificial 
pupil by separation. 

IklDODONESIS {ir--i-doh-nee--sis). Tremblingof the iris. 

IKIDOMALACIA ( ir'-i-doA-tHH-Ja'-sAe-a). Softening of the iris. 

IRIDONCUS (ir'-i-don'-kus). Tumor or swellin}; of the iris. 

IRIDOPERIPHACITIS [puf'i-/a-si'-lis). Inflammation of the cap- 
sule of the leus of the eye. 

IRinOPLANIA. Trembling of the iris; iridotloiiesis. | 

IRIDOPLEGIA l,plee--jah). Paralysis of the iris. 

IRIDORHEXIS, Tearing away of the margin of the iris. 

IRIUORRHAGAS [dor'-rha-sas) Fissure of the iris. 

IRIDOTOMY {dol'-o-mee). The operation for artificial pupil bjr in- 

IRIDOTROMtiS {dof-ro-mus). Trembling of the iris. 

IRIS {ey'rii). The pigmented membrane separating tlie anterior 

and posterior chambers of the eye. 

It is pierced by a central circular hole (the pupil). 

It consists uf the circular muscular fibres (sphincter of the iris) 

by which the uupil is coutracleU, of radiating elastic fibres by- 

which the pupil is dilated, and of a posterior pigment layer 

which really belongs to the retina. 

The iris is attached to the sclero-cornea by the ligamentuin pec- 

IRITICI'S. Irilic; belonging to iritis. 

IRITIS {ey'-ri-lis. ree'-lU). Inflammation of the iris. 

IROTOMY. The same as iridotomy. 

IRREGTLAR ASTIGMATISM. The condition when the refraction 

of the eye no longer presents any uniformity. 
ISCHAEMIA {is-ki-'-me-ah) RETINAE. Diminution of arteries in 

the retina. 
ISCHI'RIUPHTHALMIA {is-kriu'-ry). Ophthalmia resulting fnMa 

the suppression of urine. 
ISOMETROPIA {ey'-so-me-tro-pe'-ah). The state in which both 

eyes are alike in their refraction. 
JABORANUI (jab'ur-an-dee). The Pilocarpus pennatifoHus, a South 

American shrub of the Rutacese. The leaflets produce mnrfced 

sweating, salivation, increase of the milk and other secrcFiooSi 
s aud spasm of the accommodation, towering of the blood 

pressure and temperature and often marked prostration. Thew- 
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effects are due to the presence of an alkaloid, pilocarpine. They 
also contain the alkaloid, jaborine, which acts like atropine. J. 
and pilocarpine are used as diaphoretics in detachment of the 
retina; as a miotic ancl to reduce the intr.i-ocular tension in 
glaucoma, staphyloma and certain ulcers of the cornea. 

JEQriRITY (jc-ku'ir'i'ivc). An Indian plant, the infusion of which 
is sometimes use<l as a remedy against chronic granular ophthal- 
mia. It is very irritating to the eyes and should not be used. 

KER.ATALGIA (kcr'ui-ai'Jah). Neuralgic pain of the cornea. 

KER.VTITIS {krr'a-tv'iis. ftr'fis). Inflammation of the cornea. 

KER.VTITIS RULLOvSA {bui-o'sah). A disease in which small blebs 
form on the ct)rnea. 

KERATOCELE ikir'a-Zo/t-str/). Hernia of the cornea. 

KERATOCONl'S (koh'fitts). Conical cornea. 

KERATOGLOIU'S [ioi^'io-bus). A globular protrusion of the 
cornea. 

KP:RATOIIELCOSIS (ht-l-koh'sis). Ulceration of the cornea. 

KERATO-IRITIS. Inflammation of both cornea and iris. 

KERATOKINESIS yky-fn'sis). The formation of new cells in the 
cornea. 

KERATOMALACIA {ma-Iay'shah). A purulent infiltration of the 
whole cornea. It is very destructive. 

KERATOMETER Ktom'ut-tcr). An instrument for measuring the 
cornea. 

KERATONYXIS ifiik'sis). \n operation for cataract m which the 
lens is dej^ressed by a needle passed through the cornea. Para- 
centesis or any puncture of the cornea. 

KERATOPLASTIC. Helonging to keratoplasty. 

KERATOPLASTY ( ktr'u-fo-p/as'ltr). The repair by operation of 
defects or redundancies ol the cornea; especially, the substitu- 
tion by operation of trans})arent for opaque cornea. 

KERATOSCOPE (ktr'a-Zo/i-skopt). An instrument for examining 
the cornea; especially, one for determining from in.spection of 
the cornea the form anrl curvature of the latter. 

KERATOSCOPY ikcr'a - ios'ko- pic). Examination of the cornea 
with a keratosct)j)e. Skiascopy. 

KERATOTOMlv {krr'a-io-hnm \ or KER.VTOME. A knife for in- 
cising the cornea. 

KERECTOMY i krr-tk'io-mc). The operation for obtaining a clear 
space in an o])a([iu* cornea. 

KOPIOPIA or COPIOIUA (kop'n-oh'ptr-ah). Asthenopia. 

KORECTOMIA or C()RI':CT().MIA {ko'nk-/o'ffirt'-(i/i). The oper- 
ation for artitii'i:«l })uj)il by removal of a part of the iris. 

KOROSCOPY iko-rtJs'ko-pt'c). A method of determining the re- 
fractive state of tlie eye by e.xamining the movement of lij^ht 
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LACHRYMAL Uaf-ri-mul). Of or pertaining tt 
LACHRYMAL ABSCESS. An abscess of the lachrymal sac. 
LACHRYMAL APPARATUS. ConsisU of the lachrymal gland, 

lachrymal duels, canaliculi, sac and uasal duels. 
LYCHRVMAL GLAND. The gland situated at the upper and outer ' 

angle of the orbit. This gland secretes the tears. 
LACIIRYMATION {lak'-ri-may'-shun). An increased flow of tcare. 
LACUNAR ORBITAE [la-keu-'-Hur or'-bil-a). The roof of the orbit 

of the eye. 
LAGOPHTHALMUS {lag--of-lhaV-mus). Complete absence of the 

LAMINA CRIBROSA. A gue web of fibrous tissue on the posterior 
surface of tlip sclera for tile passage of the optic iiervc. 

LAMINA FUSCA. The external layer of the choroid. 

LAPIS {lay-pis\ DlVIxrS. An application for follicular granula- 
tions, made of equal parts of sulphate of copper, nitrate of potash, 
and Blum, fused together and moulded. 

LATENT HYPEROPIA. That part of.the hyperopia which the crya- 
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LEAD OPACITY. A cornea! opacity caused by the precipila 

lead salts from washes conlainiog lead. 
LENS. A glass which, owing to its peculiar form, causes the rays of 

light lo converge to a focua or disperses them accordine t 

laws of refraction. 

Crystalline 1. A transparent, double convex lens situated be- , 
tween the aqueous and vitreous Immora of the eye. 

Convex 1. A kns which converges the rays of lighL 

Concave 1. A lens which disperses the raya of light 

Cylindrical I. A lena formed from the segment of a cylinder, 
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Compound 1. A lena consisting of several lenses put together. 
LENTICONUS {len'-lee-koh'-tius). A transparent conical projectioD 

from the posterior surface of the lens. 
LENTICULAR ( len-lik'-yu-lur ) FOSSA. The depression in the 

terior part of the vitreous for the lens. 
LENTICULAR GANGLION. A small reddish body near the bade j 

part of the orbit between the optic nerve and the L-xteniBl n 

LEPROPHTHALMIA KUp'-rof-lhal-me-ah). Leprous ophtfasltnia ] 
LEPTOTHRIX Uep'-to-tkriks). A mass of fungus in one of 

canalicuH. 
LEUCOMA [le^-io'-mah). Opaque cicatricial tissue iu the corner I 
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XrEVATQR PALPEBRAE MUSCLE. The muscle which raises the 
upper lid. 

LIDS. The anterior protective coverings of the eye. 

LiGAMENTUM PECTINATUM (pek'-ti-na'-tum). That pnrt of 
Descemet's membrane which is reflected on the iris. 

X#IGHT. Light is that great force of nature by the action of which 
objects are made visible. 

LIGHT SENSE. The power possessed by the retina of appreciating 
variations in the intensity of the source of illumination. 

LIMBUS CORNEAE. The edge of the cornea. 

LINE OF FIXATION. The line which connects the object looked 
at, with the center of rotation of the eye. 

LINE OF VISION. The line which connects the object looked at 
with the fovea centralis. 

XIPPITUDO {lip'-pee-tew-doh). The appearance caused by the ex- 
posure of tlie marginal conjunctiva together with the loss of the 
cilia. 

LIQUOR MORGAGNI. A small quantity of fluid between the lens 
and its capsule. 

XrOIMOPHTHALMIA. Contagious ophthalmia. 

LONG SIGHTEDNESS. Presbyopia 

LOUCHETTES. A kind of opaque glasses in which for each eye 
there is a small hole, which makes it iiiipossible to look in any 
other way than through this opening. 

XrOXOPATHALMUS ( lok-sop' -thal-mus ). Having oblique or squint- 
ing eyes. 

LUXATION (luk-sah'-shun) OF LENS. Dislocation of the crystal- 
line lens. 

MACROPSI A. An aff"ection of the' eye in which objects appear larger 
than they really are. 

JMACULA LUTEA {mak'-yu-lah lem'-te-ah). The yellow spot; a 
depressed elliptical or circular spot at the centre of the retina; 
the point of the most acute vision. It contains a central depres- 
sion, the fovea centralis. 

JdADAROSIS {mad'-ur-oh'-sis). The condition in which the lashes 
are permanently destroyed. 

MALINGERING. Pretending blindness to escape irksome duty or 
to excite sympathy. 

MANIFEST HYPEROPIA. The hyperopia remaining after the 
crystalline lens has exerted all of its power. 

MARGINAL KERATITIS. A form of keratitis characterized bv the 

m 

development of numerous phlyctenules around the rim of the 
cornea. 
MARM.VRYG.AE [mar-tnar'-ig-e). The appearance of sparks or 
coruscations before the eyes. 
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MEGALOPSIA i.meg'-a-lohp'-se-ah). An affection of the eye i 
which objects appear lurger than they really are. 

MEGOPHTHALMUS {of-thal'-mus). A condition in which the \ 
whole eye is all norm ally large. 

MEIBOMIAN imeyboh'-mee^n) GLANDS. Small gUnda betveea 
the conjunctiva and the tarsal cartilages. When 'acutely in- 
flamed they produce a Meihomian sty (Hordeuluni roeibo- 
miauumj; when enlarged Uy obstruction of the duct and thick- 
ening of the walls they form a. dialaxioii. 

MELANOPHTHALMLA (mc/'-QH). A melanotic tumor of the eye; 
it is characterized by the deposition of black pigment. 

MELANOSIS SCLERAE. Congenital pigmentation of the sclera. 

MBMBRANA LIMiT.\NS INTERNA. The internal layer of ibe . 

MEMBRANA NICTITANS. A thin membrane forming a third eye- I 

lid in certain kia'Is of birds, 
MEMBRANA Pt'PlLLARIS. A membrane covering the pupil iit 

fnetal life. This sometimes fails to disappear. 
MEMBRANOUS OPHTHALMIA. Same as diphtlieritic ophlhalniifc 
MENISCI'S GLASSES. Glasses that refract at some distance Irom 

the centre, the same as at the centre, so that persons can see 

obliquely through tllem. 
MEROPIA {nir-ri>h'-pe-ah\. Partial dulucss or obscuration of sight 
METAMORPHOPSIA ( ntawr-fofi'-see-ah ). An affection of Ibc eye» 

in which objects appear changed from their natural form. 
METRE ANGLE. The angle through which the visual line must I 

move upon parallelism to fix an object one metre distant. 
METRE LENS. A lens, the fiwal length of which is one metre 
MICROPHTHALMIA i,m<y'-kro/-thaf-mct-ah). A morbid shrink' 

ing or wa.'tting of the eyeball. 
MICROPSIA {niey-krofi'-sife-ali). An affection of the eye In which 

objects appear smaller than thev really are. 
MILITARY OPHTHALMIA. A purulent contagious iiphthaluiia, 

same as Egyptian ophtbalmla. i 

MILIUM. A small elevation filled with sebum on the skin nf the i 

MITIGATED STICK. Nitrate of silver, one part, and nitrate of pot- 
ash, two parts, fused together and mouldeil into sticks. 

MOLLUSCUM CONTAGIOSUM. A disease of the sebaceona glands, \ 
characterized by the appearance of rounded papules, aboat the- | 
size of a pea and of waxy color. 

MONOBLEPSIS, A state of vision in which objects are ilislinct onljr I 
when viewed with one eye, 

MOON - BLINDNESS- Functional night blindness. 
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MORGAGNIAN (mawr-gan'-yun) CATARACT. A type of cataract 
in which the cortical matter has liquefied and the nucleus has 
been displaced. 

MUCOCELE {mew'kO'Seel), A distention of the lachrymal sac with 
clear or turbid mucus. 

MUSCAE VOLITANTES {mus'ee vol'i-taji'tcez). Black specks seen 
floating in the field of vision. A synipton due to opacities in the 
media, especially in the vitreous humor. 

MUSCARINE {mus'kur-een). An alkaloid obtained from the al- 
bumen of hens' eggs. It acts as a myotic and causes contraction 
of the ciliary muscle. 

MUSCULAR ASTHENOPIA. Weakness of the ocular muscles. 

MYCOPTHALMIA {mey'kof-thaVmeeah), Fungous inflammation 
of the eye. 

MYDRIASIS {mid'rey'a-sis). Dilatation of the pupil. 

MYDRIATICS {mid'ree-at'iks). Drugs that cause dilatation of the 
pupil. 

MYOCEPHALON (meyoh-seph'a-hn). A knuckle of iris protrud- 
ing into a corneal ulcer. 

MYODESOPSIA ( mey' oh-de-sop' see-ah ). Same as nuiscae volitantes. 

MYOPIA {mey-oh'pee-ah). The condition of the refraction when the 
retina is behind the focus. 

MYOPIC CRESCENT {mey-op'ik krcs'ait), A crescent shaped 
atrophy of the choroid at the posterior pole of the eye. 

MYOSIS {mey-oh'sis). Contraction of the pupil. 

MYOTICS [mey-otiks). Drugs that cause contraction of the pupil. 

NASAL DUCT. That part of the tear duel below the lachrymal sac, 
and opening into the nose. 

NP^\R POINT. The nearest point at which the eye still has maxi- 
mum visual acuity. 

NEAR SUiHTEDNESS. Myopia. 

NEBULA CORNEAE { neb'yu-lah kawr'ncc-ah). A superficial cloudy 
condition of the cornea from loss of tlio epithelium. 

NECROSIS CORNEAE. A disease characteri/.cd bv drvness of the 
conjunctiva, and destructive ulceration of the cornea. 

NEPHRITIC (nee-frWik) RETINITIS. A form of inflammation of 
the retina associated with Bright's disease of the kidneys. 

NEl'RODEALGIA. Pain or excessive sensibility of the retina. 

NEURODE ATROPHIA. Atrophy of the retina. 

NEURO- PARALYTIC KERATITIS. An anaesthetic condition of 
the cornea coupled with ulcerative inflammation. 

NEURO- RETINITIS. Inflammation of the optic nerve and retina. 

NICTITATION. Involuntary- convulsive twitching of the eyelids. 

NIGHT - BLINDNESS. Hemeralopia. 

NIPHABLEPSIA {nif-ah-blcp'se-ah). Blindness caused by the glar- 
ing reflection of sunlight upon the snow. 
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NIPHOTYPHLOTES (nif-o-lif-io'tex). Same as niphablepsis. 

NITRATE OF SILVER. A cirtt({. Uie solum." of wliich b oflen 
useil in purulent ophthalmias and as a Gtiniulant applicatioa in 
chronic trachoma. 

NODAL IK)INTS. These are two points in a lens, the incident TXf 
being directed toward the first and the refracted ray toward the 
second. The optical centre lies l>etwecn them. 

>aiCLEAR {new'klee-ur) CATARACT. A fonn of cataract in which 
the nucleus of the lens is opaque. 

NYCTALOPIA {mit'la-loh-per-a/i). Day-bliuduess. 

NYCTOTYPHLOSIS {mk'to-iry-Jlo-sh). A term for niKht-blindnesa. 

NYSTAGMUS [His-iag'mits). A term apphed to a cocditiou char- 
acterised by an involuntary, rapid movement of the eyeballB, 
either from aide to side, vertically, or in a rotary direction. 

OBFUSCATION {ob'/us-ka-sAttii]. Obscure sight A clouding; a» 
O. of the cornea. 

OCCLUSION iok-kUw-zfiUH) OFTHE PUPIL. Blocking up of the 
pupil by a niembraue. 

OCULAR. Belonging to the eye, 

OCULAR CONE. A cone formed in the eye by the rays of liglil, the 
base being on the cornea, and the apex on the retina. 

OCULAR SPECTRES. Itnaginary objects floating before the eyes. 

OCULI [ok'yu-ley]. Plural of oculua. 

OCULIST iok'yu-lisl). One skilled in diseases of the eye. 

OCULOMOTOR {ofyu-loh-moh'lur). Of or pertaining to the move- 
ment of the eye ; as the O. nerve ( oculontotoritis ) the third 
cerebral nerve which Innervates all the muscles of the eye except 
the superior oblique and the external rectus. 

OCULO-NASAL. Pertaining to or supplying the eye and nose. 

OCULUS [okyit-lus). The organ of vision. 

O. D. Abbreviation for oculus dexter ( right eye). 

OLD SIGHT. See presbyopia. 

ONYX ion'iks). An accumulation of pus between the layers of the 

OPHTHALMAGRA (o/-lkafma-gra). Sudden pain in the eye, 
usually gouty in origin. 

OPHTHALMALGIA {of-lhaltHal'gg-ah). Sudden violent pais in 
the eye, not the result of inflammation. 

OPHTHALMALGICUS Kof-thai-maVge-km). Belonging to oph- 
thalmalgia. 

OPHTHALMATROPHIA {of-thal-mah-lro'fe-ah). Atrophy of the 
eye. 

OPHTHALMIA i,o/-l/ial't»ee-ah). Inflammation of the eye. C»- 
larrhal o.. the severer forms. 

Egyptian o., trachoma. Gonorrbisal o„ Purulent o., acnte blen- 
norrhceaof the conjunctiva; gouorrhoeal conjunctivitia. 
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Jequirity o., parulent conjunctivitis produced by the instillation 

of ati infusion of jequirity into the eye. 
Metastatic o., chorioitlitis due to pyaemia or other form of me- 
tastatic infection, Neuro-paralytic o,, keratitis ncuro-para- 
lylica. O. neonatorum. A specific purulent ophthalmia of 
infants. Phlyctenular o,, phlyctenular conjunctivitis and 
keratitis. Sympathetic o., a destructive, usually recurrent, 
plastic irido-cyclitis occurring in one eye as a result of in- 
jur}' or inHammation of its fellow. 

OPHTHALMIC [of-lhal'mic). Belonging to or connected with the 
eye, or with Opllthalmia. 

OPHTHALMITIC, Belonging to ophthalmitis. 

OPHTHALMITIS [meyiis, mee'tis). Inflammation of the eye, more 
especially the globe with its niembranes. 

OPHTHALMOBLENNORRHCEA [blm-ur-rec-ah). Aflowofmucus 
from the eye. 

OPHTHALMOtARCINOMA {kahr-si-nok-niak). Cancer of the eye. 

OPHTHALMOCEI.E. Protrusion of the eyeballs. 

OPHTHALMOCELICUS. Belonging to ophthalmocele. 

OPHTHALMOCOPI A ( koh'pfe-ah ). Aslhenopia. 

OPHTHALMODYNAMOMETER. An instrument to determine the 
maximum of convergence. 

OPHTHALMODYNIA \diH-e-ah). Sudden violent pain in the eye 
not the result of inflammation, 

OPHTHALMOGRAPHY {.mog-rha-fee). A description of the eye, 

OPHTHALMOLOGY {'nol'-o-jee). A treatise on the eye. 

OPHTHALMOMACROSIS {ma-kro-ns). Enlargement of the eye- 
balls. 

OPHTHALMOMALACIA {ma-ia'sfia). A condition in which, with- 
out known cause, the eyeball shrinks and becomes soft, but re- 
turns after a time to its normal state. 

OPHTHALMOMETER {mom'e'ler). An instrument for measuring 
the eye : particularly, an instrument for determining the amount 
of astigmatism by examination of images reflected from the sur- 
face of the cornea. 

OPHTHALMOMETRY (rnom-fl-rrr). The determination of there- 
fraction by the ophthalmometer. 

OPHTHALMOPATHY {mop'a-lhe^). Any affection of the eyes. 

OPHTHALMOPHTHISIS {moflhi-sts). Wasting of the eyeballs. 
Phthisis Bulbi, 

OPHTHALMOPLEGIA {pltjak). Paralysis of the muscles of the 

OPHTHALMOPTOMA (mop-lo'maA). Protrusion of the eyeballs. 
OPHTHALMOPTOSIS {mop' to -sis). The progress of ophthal- 
moptoma. 
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OPHTHALMORRHAGIA ( wor-rha'i^t'c-dh ). Hemorrhage from the 
e) e or orbil. 

OPHTHALMORRHEXIS ( mor-ttw'is). Bursting of the eyeball. 

OPHTHALMORRHOXA ( mor-rcc'ah ). An oozing of blood from the 
eye. 

OPHTHALMORRHQ^A EXTHKNA. Extravasation of blood be- 
neath the eyelids. 

OPHTH ALMORRHa:A INTERNA. Extravasation of blood within 
the eye. 

OPHTHALMOSCOPE {oj-ihal-mo-skohp). An instrument, consist- 
ing usually of a perforated mirror, for examining the interior of 
the eye, and thus determining the a])pearance of the media, the 
condition of the retina, choroid, and optic nerve, and the state of 
the refraction. 

The light is reflected by the mirror into the eye, is reflected 
thence, passes through the hole in the mirror, and enters the eye 
of the observer, which is placed behind the o. 
In the direct method of using the o. the latter is held close to 
the eye examined and an erect virtual image of the fundus is ob- 
tained. 

In the indirect method an inverted real image of the fundus is 
formed in front of the patient's eye by means of an auxiliary lens 
held before the latter, and this image is then examined by the 
observer, who stations himself some distance from the patient. 

OPHTHALMOSCOPIC {mos-kop'ik). Belonging to ophthalmos- 
copy. 

OPHTHALMOSCOPY {mos\o-pcc). The use of the ophthalmos- 
cope. 

OPHTHALMOSTAT {of-thal'mos-tat). An eye-speculum. 

OPHTHALMOSTATOMETER {siu-totn'-c-icr). An apparatus for 
determining the degree of prominence of the eyeball. 

OPHTHALMOTONOMETER {toh-nom'e-tcr). An instrument for 
measuring the tension of the eyeball. 

OPHTHALMOTONOMETR Y ( toh-nom'ut-rcc). The determination 
of the intra-ocular tension. 

OPHTHALMOTROPE {oj-thal'mo-tropc). An artificial eye which 
can be made to rotate about its center and imitate the move- 
ments of the natural eye. 

OPHTHALMOTROPOMETER \troh-pom'e-ier). An apparatus for 
measuring the movements of the eye. 

OPTICAL. Relating to the organ of vision. 

OPTIC AXIS. An imaginary line passing through the centre of the 
cornea and lens and the point of rotation, to the posterior pole of 
the eye. 

OPTIC NERVE. The nerve which forms the communication be- 
tween the organ of vision and the brain. 
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OPTIC DISC. The flat terminal expansion of the optic nerve upon 
the retina. 

OPTIC PAPILLA {pa-piirah ). Same as optic disc. 

OPTICS. That branch of physical science which treats of light and 
vision, and the instruments by the use of which the faculty of 
vision is aided and improved. 

OPTIC THALAMUS (thara-nius). Each of two eminences in the 
anterior and internal part of the lateral ventricles of the brain. 
The bed of the optic nerve. 

OPTIC TRACT. The course of the optic nerve before it reaches the 
connuissure. 

OPTOMYOMHTER {mey-ow'e-icr]. An instrument for measuring 
the power of the ocular muscles without exciting accomodation. 

ORA SERRATA (oh'ra seh ray'tah). The anterior limit of the 
retina. 

ORBICULARIS {awr-bik'yu-iah'-ris) OCULL The same as orbicu- 
laris palpebrarum. 

ORBICULARIS PALPEBRARUM. The circular muscle of the eye- 
lids. 

A muscle arising from the outer edge of the orbital process and 
inserfed into the nasal process of the superior macillary bone. 
It shuts the eye. 

ORBIT. The bonv cavitv in which the eveball is situated. 

ORBITAL. Belonging to the orbit. 

ORBITARY Relating to the orbit of the eye. 

ORTHOPHORL\ \foh're€-ah). The condition in which the eyes are 
properly placed with respect to each other. 

ORTHOvSCOPE (aur-iho-scopc ). An instrument for neutralizing the 
refraction of the cornea. 

ORTHOSCOPIC SPECTACLE GLASSES. Two spectacle glasses 
cut out of a lar^e one in such a way that each eye may be fur- 
nished with that portion of the lens which is on the eye's axis 
when the lens is whole. 

O. S. Abbreviation for oculus sinister (left eye). 

PACHYBLEPHARUxM [pak'tr-bic/'ur-um). A thickening of the 
eyelid, from obstruction of the Meibomian glands. 

PACHYBLEPHAROSIS ^hlej-ur-oh'sis). The progress of pachy- 
blepharum. 

PAGENSTECHER'S KPah'gen-stech'erz) OINTMENT— 

yellow oxide of mercury gr. iv to vii. 

vaseline oz. i. 

PANNUS. The presence of bloodvessels in the cornea ; a kind of vas- 
cular keratitis. 

PANOPHTHALMITIS {pan'O/'thal-mcy'iis, mee'iis). Inflammation 
of the entire eye, ending in rupture and total destruction. 

PAPILLITIS (pap'il-ey'iis, ce'Hs). Inflammation of the optic papilla. 
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PAPILLO - RETINITIS. Inflammation of the papilla and retina. 

PARABLEPBIS. False vision. 

PARACKNTKSIS Ui-ti-/,;'sis) CORNEA. Puuclure of the conwa.. 

PARENCHYMATOUS {t-n-kim'-a-tus) IRITIS, A form of iritto- . 
characterized by discoloration and swelling of tbe iris csused fa^ 1 
cellular proliferation within its tissues. 

PAROPSIS tfiar-ofi'-sii). A generic term for disorder of v 

PERICHOROIDAL [toA-ree-oy-i/u/). Surrounding the choroid, 
membrane. 

PERIMETER {per-im'e-tur). A instrument for examining the per- 
ipheral parts of the retina. 

PERISCOPIC GLASSES. Concavo-convex e " 



PERITOMV iper-ifo-mrc). Section of the conjonctiva around the 

PHACO (fat'ok). Prefix meaning of or pertaining to a lens, espe- 
cially the crystalline lens. 

PHACOCYSTA ifai'o-si^lah). The capsule of the crystalline lens. 

PHACOCYSTECTOME [sis-tek'tO'tne]. Rogiietta'a operation tor 
cataract by cutting out a part of the capsule. 

PHACOCYSTITIS [sis-lfy'tis, iee'lis). Inflammation of the capsule 
of the lens. 

PHACOHYMENITIS i/ury-tm-n-eyiis. i-i^/isl Inflammation of the 
capsule of the lens. 

PHACOMALACIA {via-lay'she-ah). Softening of the crystBlline 
lens- 

PHACOMETER. 

drical, their ax 

PHACOSCLEROSIS (stle-rohS; 
The process which produc 

PHACOSCOPE {/ai-O'Siofif). An instrument for examining the im- 
ages reflected from the anterior and posterior surfaces of the 
crystalline lens, and thns determining the changes which tlie 
latter undergoes in accommodation. 

PHAKITIS i/a-k/-y/is). Iiiflanimation of the lens capsule. 

PHANTASM A. A disease of the eye in which imaginary ob}ecta am 

PHENGOPHOBIA. A fear or iutolerance of light. 

PHOSPHENES ijos'feenz ). Subjective phenomena of light canoed 

hy extenial mechanical means. 
PHOTALGIA (Jo-iaVge-ah). Pain arising from too much light 
PHOTOCAMPSIS Kfo-toh-kamp'sis\. Refraction of the rays ofligbt 
PHOTODYSPHORIA utis-fo'-rc-ah). Intolerance of light 
PHOTOLOGY. The science of light 
PHOTOMETER {/omV/ur). An instrument for testing the light K 



L instrument for n 

!termining their refractive power and, if cylin- 

Sclerosia of the CTTSUlline lens. 



PHOTONO^iUS Kfo-U 



An alkaloid derived from 



Ad alkaloid derived from jab- 



A small yellowish elevalioir 
r the margin of the cornea. 



GLOSSARY. 



IS (. Any disease of the eye arising from 
ghL 

PHOTOI'HOBIA i/oh-bee^h ) Ititol«rsiice of light. 
PHOTOPSIA Uop-se^ah). Pbospbenes; flaahes of light; luminous 

rings, etc. 
PHTHIRIASIS {thur-ee-ey'sis). Blepharitis pediculosa. 
PHTHISIS [Uysis. lee'sis) BVLBI. Shrinking of the eyeball. 
PHYSIOLOGICAL CUP. The nonnal cup-shaped depression at the 

entrance at the bead of the optic nerve. 
PHY50STIGMINE [/eysok-slig-ine. 

Calabar bean ; it is used as a myc 
PILOCARPINE {pey'loh-kahr-peeuy 

oraodi : it is used as a myotic. 
PINGUECULA {pijig-gwek'yu-lah). 

situated in the conjunctiva 
PINK EVE, Catarrhal conjunctivitis. 
PLICA ipiy'tah) SEMILUNARIS. A fold of conjunctiva near the 

POLYCORIA ikoh-ref'ah). A multiplicity of pupils. 

PRESBYOPIA {prftbee-oh'pee-ah). The coudilion as s result of 
age and the consequent inability to accommodate. 

PRINCIPAL MERIDIANS. The vertical and horizontal meridians 
of the cornea. 

PRISM. A prism is a transparent portion of glass or transparent sub- 
stance between two plane surfaces which are inclined to eacb 

PRISM DIOPTRE [dfy-op'Inr). A prism which deftecta a ray of 
light one centimetre at a plane one metre distant 

PROPTOSIS [prop-loh-sis). A protrusion of the eyeball. 

PROTHESIS ipro-the'sis) OCULARIS. The insertion of an artifi- 
cial eye. 

PSEUDO GLIOMA {seai'doh giy-ofi'mah). A circumscribed col- 
lection of pus ill the vitreous. 

PSOROPHPHALMIA [soh-rof-lhal'mee-ah). Inflammation of the 
eye attended with itchy ulcerations, 

PTERYGIUM (Ue-rij'ee-um), A fan-shaped fleshy growth con- 
si.'iting of hypertrophy of the conjunctiva, extending from thein- 
e of the eye to the cornea; it rarely passes the centre of 



A 



thee 

PTOSIS [.loh'sis\. Droopingof the tipper lid. 
PTOSIS IRIDIS. A prolapse of the iris through a lesion or wound 

of the cornea. 
PTOSIS LIPOMATOSIS Uih-poh'ma-loh-sis). An extensive accuma- 

tatiou of (at in the connective tissue of the upper tid causing it tv 
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PUNCTA LACHRYMALIA ipuHgi-'la-lak-ii-fiiar/fi-oh). Tlieopen. 

mg» of the CHiialiculi, 
PUPIL {peWpil). The fentraJ. circular opening in the iris, 
PUPILLOMETER. An instrument for nicasurinK the pupil. 
PUPILL<.)SCOPY. Skiascopy. 
QUININE AMBLYOPIA. Loss of vision from excessive use of 

quinine, 
RED BLLN'DNIfSa The inability' to distinguish red 
REFRACTION. The deviation of a ray of light from its original di- 
rection on enterinE obliquely a medium of diiferent density. 
RETINA. The ocular expansion of the optic tierve. 
RETINITIS, Inftammalion of the retina. 
RETINITIS ALBrMINl'RICA. That form of retinitis caused by 

fllbuminuria. 
RETINOSCOP^'. The shadow test of refraction. 
RETROBn.BAR NEURITIS. Inflammation of the optic ner^e be- 
hind the globe of the eye. 
RHEVMATIC IRITIS [rey'lis.ree'lis). Iritis caused by rheumatism. 
SCLERA. The external coat of the eyeball. 
SCLERITIS. Inflammation of the sclera, 
SCLERO>rvxiS {nifsis). Cutting through the retina, 
SCLEROPHTHALMIA. An opacity of the cornea caused by the 

sclera lapping over it. 
SCOTOMA(i*o-/(JA'i»o*). A blind spot on the retina, 
SHORTSIGHTEDNESS. Myopia. 
SKIASCOPY iskfy-ti'^'l'o-pef). Relinoacopy. 
SNOW BLINDNESS. Blindness from over-sUmuiatioii of the icUds 

by rays reflected from snow. ' 
SQUINT. Same as strabismus. 

STAPHYLOMA Isla/'il'Oh-maJi). Bulging of the cornea, 
STRABISMOMETER {slra-bi=-mo>H'e-ler\. An ii 

uring the degree of strabismus. 
STRABISMUS [slra-hiz-mus.) Cross-eyes, 
STYE. Hordeolum ; a funincular affection of the c 

of the lids, 
SURSUMDUCTION [sufsum-dufs/iun). The power of uniting the I 

two images of the candle seen through aprism with its base down i 

before one eye, 
SURSUMVEROENS [snr'sum-t'ur'jensi. U means tending upward 

as in vertical squint. 
SYMBLEPHARON {sim-blefur-on). An adhesion between the 

mucus membrane of the ball and that of the lid. 
SVNCHYSIS {sing-kih-iii). A mingling of tlie humors of the «JNK;| 

in consequence of the rupture of the internal membrane sndd 

sule by a blow. 
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SYNDECTOMY [sifi-dek'io-tNe). Removal of a ring of conjunctiva 
around the cornea for the cure of pannus. 

SYNECHIA {si-nce'kee-ah) ANTERIOR. Adhesion of the iris to 
the cornea. 

SYNECHIA POSTERIOR. Adhesion of the iris to the lens. 

TAPETl^M. A lustrous, greenish membrane seen in the eyes of 
many animals. 

TARSAL CARTILAGE. The cartilages that give the lid its shape. 

TARSITIS {tahr-sey'tis. see'iis). Inflammation of the tarsal carti- 
lages. 

TARSOPHYMA {iahr-so-jyniah). A morbid growth or tumor of 
the tarsus. 

TARSORRHAPHY (tahr-sor'a-ftc). The uniting by suture of any 
wound of the ejelids near the tarsus. 

TARSOTOMY. A cutting of the tarsus, or of the cartilage of the 
eyelid. 

TARSUS. The thin cartilage toward the edge of each eyelid giving 
it firniness and shape. 

TEARS. The lachrymal secretion. 

TENONITIS. Inflammation of the capsule of Tenon. 

TENOTOMY {tee-noVo-mec). Cutting the tendons of the ocular 
muscles. 

TINEA TARSI. Blepharitis marginali.s. 

TOBACCO AMAUROSIS. Dimness of vision from excessive use of 
tobacco. 

TONOMETER {toh-nom'c-ter). An instrument for measuring the 
tension of the eyeball. 

TRACHOMA {tra-koh'mah). Granulations of the lids. 

TRICHIASIS (fri-krv'a-sis). .\ (iisease characterized by irjegu- 
larity in the insertion and direction of the cilia. 

TYLOSIS (tey-ioh'sis). A name for the thickened, ulcerated condi- 
tion of the lid margins after ulceration. 

URAEMIC {r7L'r-et'tnik). AMAUROSIS. Dimness of vision occurr- 
ing in connection with uraemia. 

UVE.\ (ezi'' vc-ah). The choroid, ciliary body, and iris. 

UVEITIS {nu'vci'-iy'tis, it '/is). Inflanimalioii of the uveal tract. 

VISION. The act of seeing. 

VISUAL ANGLP^ The angle formed at the eye by rays coming from 
opposite extremities of an object. 

VITREOUS HUMOR. The gelatinous refracting medium occupy- 
ing the larger part of the globe. 

WALL-IvVF). A condition ( esi)ecially in horses) in which the iris 
is whitish. 

XANTHELASMA ( zau'tlu-laz'mah ). A slightly-raised yellow patch 
on the skin of the lids. 

XEROMA ( zcr-oh'umh ). .Atrophy of the conjunctiva. 
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XEROPHTHALMIA {zer-of-thaVmee-ah), An abnormal dryness of 

the conjunctiva 
YELLOW SPOT. The macula lutea. 

ZONULA OF ZINN. The suspensory ligament of the lens. 
ZONULAR CATARACT. A form of cataract in which the opacity is 

limited to a few layers of the lens next to the nucleus. 



PRESCRIPTIONS 



THAT HAVE BEEN REFERRED TO MORE THAN ONCE 

IN THIS TEXT. 

FORMULA No. 1. 

R. acid boracic, grs, v. 
aqua destil., oz, i. 
Mix and filter. 
To be instilled into the eye three or four times a clay in acute 
hyperaemia. 

FORMULA No. II. 

R. hydrastin, gr, ss. 

acid carbolic (pure), gtt, i. 

morphia sulph., 

cocaine murias, aa grs, iv. 

glycerine, dr*s, ii. 

aqua destil., dr's, vi. 

Mix and filter. 
A few drops in the eye three or four times a day. 
To be used in the different forms of conjunctivitis. 

FORMULA No. III. 

R. argenti nitras (cryst.), gr, i. 
aqua destil., oz, i. 
Mix. 
To be applied to the edges of the lids in blepharitis marginalis. 

FORMULA No. IV. 

R. chloride zinc, gr, i. 
cocaine murias, 
morphia sulphas, aa gr's, iv. 
acid carbolic, gtts, v. 
glycerine, dr's, ii. 
aqua rosa. dr's, vi. 
Mix and filter. 
To be applied to corneal ulcer once a day with a cotton holder. 
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FORMULA No. V. 

R. hydraslin, gr. ss. 

acid carbolic (pure), gtts, ii. 
cocaine imirias, gr's. viii. 
glycerine, dr's, ii. 
aqua hamamclis (dist'd), dr's, vi. 
Mix and filter. 
A few drops in the eye when painful in phlyctenular ulcers. 

FORMULA No. VL 

R. hydrargcri oxidum flav.. gr's, iv. 
vaselini. oz, i. 
Mix thoroughly. 
To be applied to the edges of the lids in blepharitis marginalis. 

FORMULA No. VIL 

R. carbolic acid, gtt, i. 
hydrastin. gr, ss. 
boracic acid, gr's, x. 
cocaine hydrochlorate, gr's. iv. 
glycerine, dr*s, ii. 
aqua hamamclis. dr*s. vi. 
Mix and filter. 
A few drops in the eye three limes a day in the purulent 
ophthalmias. 

In all of the above prescriptions where carbolic acid is em- 
ployed, it should be first added to the glycerine, and the remain- 
ing ingredients to the aqua destil.. aqua rosa, or aqua hamamelis 
(whichever may be indicated), then the two solutions united and 
filtered. 

After any of the above formulas has been prepared and bottled, 
it should be placed in boiling water, in order that the contents arc 
rendered perfectly aseptic. 
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PAOB 

Accommodation, Loss of 290 

Alteratives 326 

Amaurosis, Albuminuric 192 

» Anaesthetics, Local 325 

Aniridia ; 170 

Anisometropia 301 

Ankyloblepharon 88 

Antiseptics 326, 332 

Aphakia 39 

Aqueous Humor 37 

Arcus Senilis 153 

Argyll- Robertson Pupil : 26 

Artificial Eyes 259 

Astigmatic Card 295 

Astigmatism, 272, 290, Compound A, 273, Mixed A . . 273, 310 

Astringents 325 

Atropine 323 

Bandages S3S^ 

Basedow's Disease 5(> 

Black Eye 68 

Blepharitis, 69, Causes, Treatment 72 

Blepharophimosis 90 

Blepharospasm 137 

Blind Spot 355 

Blood Vessels of the Eye 10, 48 

Bones of the Orbit 2 

Canaliculus. Operation for slitting up the lower 6.^ 

Canal of Schlemm 1,^ 

Caruncula Lachrymalis 7 

Cataract, 221, Varieties 221, 222. 223 

• Cataract. Extraction of, 223. Flap Operation. 224, Linear 
Operation. 225. Von Graefe's Modified Linear Ex- 
traction. 226. Pagenstecher*s Method. 227, Lebrun's 
Method, "228, Macnamara's Method, 229, Bell Tay- 
lor's Operation. 230, Wright's Operation, 232. 

' Couching and Reclination 247 

Catoptrics 261 

Cellulitis. Orbital 52 
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PAOB 

Chalazion 74 

Choked Disc 203 

Choroid, Anatomy of, 15, Diseases of 176 

Choroiditis, 176, Varieties of, 179, 185, Treatment 183 

Choroido- Retinitis 193 

Ciliary Body, Anatomy of, 17, Diseases of 188 

Ciliary Muscles 17 

Ciliary Processes 19 

Cocaine 325 

Coloboma 171 

Color- Blindness 319 

Conical Cornea 150 

Conjugate Focus, Rule for finding 264 

Conjunctiva, Anatomy of, 7, Diseases of 93 

Conjunctivitis, 95, Serous C, 96, 97, 98, 99, Muco- Puru- 
lent C, 99 to 104 

Cornea, Anatomy of, 13, Diseases of, 121, Fistula of, 152, 

Wounds of 151 

Corneal Staphyloma 149 

Corneal Ulcers, Varieties and Treatment of, 129 to 149 

Corncitis 121 

Corectopia 171 

Crystalline Lens 38 

Cyclitis 188 

Cyst, Dermoid 75 

Cysts of the Iris 170 

Danger Zone 20 

Definitions 1 

Dermoid Cyst 75 

Detachment of the Retina 199 

Dioptrics 261 

Diplopia , 277 

Disc, Choked 203 

Discission or Needling, Operation of 246 

Distichiasis 87 

Dressings to be used after Wright's Operation for Cataract.. 10 

Ectropion 77 

Entropion 83 

Epiphoria 71 

Esophoria 274 

Enucleation of the Eye 257 

Exclusion of the Pupil 26 

Exophoria 274 

Exophthalmic Goitre 56 

External Examination of the Eve 320 
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Extraction of Cataract 223 

Eyeball 10 

Fistula of the Cornea 162 

Fitting of Glasses 290 

Flap Operation for Cataract 224 

Focus, Principal, 263, Conjugate 263 

i Foramina of the Orbit 3 

Foreign Body in the Eye 248 

Fovea Centralis 347 

Full Correction 300 

Glaucoma, 209, Varieties and Treatment. 209 to 216 

Glioma 207 

Hemianopsia, 366, Temporal H, 366, Nasal H, 366, Homo- 
nymous or Equilateral H 366 

Heterochromia 171 

Heterophoria '. 274 

Heterophthalmus 171 

Hippus 26 

Homatropine 323 

Hordeolum 73 

Hyalitis 217 

Hyaloid Membrane 40 

Hyperopia 266, 290 

Hyperesophoria 274 

Hyperexophoria 274 

Hyperphoria 274 

Insufficiencies of Ocular Muscles, Causes and Effects of 275 

Introduction of the Nasal Probe 64 

Iridectomy 173 

Irideremia 171 

Iridotomy 176 

Iris, Anatomy of the, 20, Diseases of 166 

Iris, Congenital Malformations of 170 

Iris, Cysts of the 170 

Iritis, Varieties and Treatment. 166 to 166 

Keratitis, 121, Varieties and Treatment 121, 146 

Lachrymal Apparatus. Anatomy of the. 8, Diseases of 60 

Lachrymal Duct, Stricture of 62 

Lachrymal Gland, Diseases of, 57. Inflammation of, 57, 
Hypertrophy of, 68, Cancerous Growths of. 59. 

Fistula of 69 

Lachrymal Sac, Abscess of the, 62, Inflammation of 61 

Lamina Cribrosa 12 

Lebrun's Method 228 

Lids, Anatomy of the. 4, Injuries and Diseases of (»8. 69 
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PAOB 

Linear Operation for Cataract : 225 

Lippitudo 71 

Local Medication in Eye Aflfections, The Use and Abuse of . . 327 

Lymphatic System 43 

Macnamara's Method of Cataract Extraction 22i> 

Macula Lutea 347 

Madarosis 71 

Maddox Test for Insufficiencies of the Ocular Muscles 317 

Media of the Eye 45 

Meibomian Glands 6 

Metamorphosia 171* 

Mucocele 66 

Muscles of the Eye 45 

Mydriatics 324 

Myopia. 2(i6. 290, 302, Factitious M 270, 278 

Myotics 323 

Necrosis of the Orbital Bones 50 

Nerve Supply of the Orbital Muscles 48 

Neuritis, Optic, 203, Descendinjj: N 203 

Normal Fundus Oculi as seen with the Ophthalmoscope *U5 

Occlusion of the Pupil 2(). 161 

Opacities of the Vitreous 217 

Ophthalmia, 102, Purulent O, 104. Plastic O Ill 

Ophthalmic Therapeutics, General Considerations of 333 

Ophthalmometer 357 

Ophthalmometry 357 

Ophthalmoscopy 340 

XDptic Disk 35, 347 

Optic Nerve, 30. Diseases of, 203. Atrophy of, 206. Tumors of 207 

Optic Neuritis 203 

Optics, Elementary 261 

Orbit, Anatomy of the. 2. Diseases of the O 49 

Orthophoria 274 

Pagenstecher's Method of Cataract Extraction 227 

Papillitis 203 

Perimeter, The 352^ 

Periostitis 49/ 

Persistent Hyaloid Artery 220 

Persistent Pupillary Membrane 171 » 

Phlyctenular Keratitis 135 * 

Photophobia 137 

Photopsia 179 

Physiological Excavation , 351 

Polycoria 172 

Presbyopia 267, 290, 310 
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Pterygium .< 113 

Ptosis 70 

Pupil. 24, Seclusion of, 161, Occlusion of 161 

Refractive Errors, Methods of Detecting and Correcting .... 287 
Retina, Anatomy of, 27, Ophthalmoscopic Appearances of 

R, 346. Diseases of R, 190, Detachment of R 1119 

Retinitis, 190, Varieties of 190, 195 

Retinoscopy 335 

Sclera, Injuries and Diseases of, 154, Anatomy of S 12 

Scleritis 155 

Scotoma, 180, 355. Negative S, 355. Positive S. 355, Cen- 
tral S, 355, Annular S, 355, Scotoma Scintillans. .. 355 

Seclusion of the Pupil 4 

Sparkling Synchisis 220 

Staphyloma, 149. Corneal S. 149, Scleral S 149 

Stevens Test for Muscular Insufficiencies 314 

Stimulants 326 

Strabismus 285 

Suppuration of the Cornea 244 

Symhlepharon 88 

Sympathetic Ophthalmia 248 

Synechia, Posterior 161 

Synchisis 219 

Tarsus 5 

Tests for Insufficiencies 311 

Therapeutics of the Eye 323 

Tumors of the Optic Nerve 207 

Tumors of the Orbit 63 

Trial Cases and Frames 291 

Trichiasis 71, 86 

Tunica Vasculosa 14 

Vision » 1 

Vitreous Humor. 39. Diseases of, 217, Loss of 242 

Vitreous Opacities 217 

Von Graefe's Modified Linear Extraction of Cataract 226 

Wright's Operation for Cataract 232 

Xanthelasma 76 

Yellow Spot 347 

Zone of Ziun 19 
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